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Henry & Wright Double Crank TO KEEP PACE with trends in progressive stamping, 
Grand Haven Stamped Products Co., Grand Haven, 
Mich., bought a 100-ton Single Crank Henry & Wright 
in 1954. Its performance was so impressive, Grand Haven 


ee e eS 
definitely purchased a 200-ton Double Crank in 1956. 
ON VERY FIRST JOB the new machine equalled expec. | 


tations. The part involved — an automotive vent grill 
— is produced two at a time on a multi-station die froma 


improved our 1554” strip of 22-gauge, cold-rolled steel, at 124 pieces 


per minute. 


THREE OR FOUR conventional presses would have been 
required to produce this part, it is estimated by Emil 


& oe 
competitive Gaul, Grand Haven vice president. Among the features 


he likes about the Double Crank are: unequalled flexi- 
bility afforded by the large bed area, rapidity of die 
change, inching control and safety devices. 


* . 99 
position “Definitely improved our competitive position,” is the 


way Mr. Gaul sums up the performance of his Henry & 
Wrights. They can improve productivity and work qual- 
ity in your plant, too. Write for our catalog. 


nw HENRY & WRIGHT 
Division of Emhart Mfg. Co. 
<y” Hartford, Connecticut 


Gacy 12 


NS Peer at 
yi mM TIN VW Six- and seven-station twin die lances, flat- 
J, wy UN tens, draws, pierces, forms and blanks out. 

* “ > ~~ > “Nw _* - Eas? 
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his little ring can save you 
hundreds of dollars a y 
if it’s ina : 
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Balas CB" Collet 





Balas “CT” Collet 


Martin Master Collet 


O You can avoid “down time” by using 
Balas Collets with neoprene “O” Ring Seals. Experience proves that machines 
will run many months without withdrawing the collet tubes for cleaning when 
they are equipped with Balas “O” Ring Seal Collets...and best of all there’s 
no extra charge for this extra feature! 


Buy Balas Master Collets and assorted sets of collet pads so you can make full 
use of your machines. You save money because a set of pads is only about a 
third of the cost of a solid collet and “change over” time is shortened by hours. 


Balas Solid and Master Collets are stocked in most sizes for all popular makes 
of automatics. With all their extra advantages they cost no more than ordi- 
nary collets! Save valuable time, material and money by standardizing on 
Balas for all your machines! 


BALAS COLLET MANUFACTURING CO. / Cleveland 14, Ohio 
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DOWEL PIN 
REAMERS 
Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Flutes. 
14 Sizes from .1230 
thru .4995” Sets, tool 











OVER & UNDER 
SIZE CHUCKING 
REAMERS 

Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Flutes. 

14 Sizes from .124 

thru .501” Sets, tool 








These reamers are two 
more reasons why L&l 
is the source for a 
complete reamer line. 


See your L&I Distributor. 


“the reamer specialists” 
LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
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GEORGE J. HUEBNER, Founder 
Magazine 


Persoually Speaking 


Dear T&P Reader: 


Last month I told you about our new front cover (hope you like it) and also 
that there would be other changes in Tooling & Production during 1957. 


So many of you have asked our editors for a cumulative index of the articles 
that appear in T&P that in this issue you will find the start of this very desir 
able feature. Naturally, all of us are quite flattered. It’s good to know that 
you enjoy the articles written for you in T&P. We're mighty glad to comply 
with your requests, 


But there are many ways to organize this index and much thought was given 
to the problem before the solution was reached. It’s quite different and unlike 
that of any other metalworking magazine. And, it is the direct result of trying 
to give you the most useful index possible. Here's the way it works. 


In the back of this issue you will find the index for the articles appearing in 
January. Then in March we will carry the combined January and February 
indexes and so on throughout the year. Each index will list all of the articles 
appearing in all previous issues in a given year. 
alphabetically both by subjects and titles so if you want to refer to a particular 
article or read up on a particular subject all you have to do is check the index. 


The index will be arranged 


Each issue of T&P, then, will be a reference source for articles in previous 
issues during the year. Since there is a lasting value for you in these articles 
you will want to keep each copy of T&P so you can refer to the proper issue 


quickly. 


This new index has been created for you and is based on your need for a quick 
but complete reference. I sincerely hope you like it and will drop me a note if 
you have some ideas on the subject. 





Good luck, 
Ray L. Huchuer 
Publisher 
READERSHIP 
BPA 
RESEARCH 
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E. Willard Pennington, 
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Editor 
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MANUFACTURERS OF: 
CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 
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How Multiple Tooling with Carbides 
and Tantung Cast be Can Reduce Machining Costs 





Surface Speed Dictates Choice of Tool 


The boring and turning operations on normalized oil hardening tool steel 
pictured above illustrate the economies possible by correct use of both 
carbide and cast alloy cutting tools. The 8” O.D. is being turned at 450 
surface feet per minute (215 RPM) with a V-R toolholder and throwaway 
carbide insert. The boring speed is 112.6 SFPM on the 2” I.D. At this 
lower speed carbide tool life is drastically reduced by build-up, while H.S. 
steel tools fail prematurely because of excessive heat. 

The answer is to use V-R Tantung cast alloy for the boring operation. 
At 112.6 SFPM Tantung tool life is markedly superior to carbide or high 
speed steel. The reduction in regrinds and downtime results in higher 
production and major cost reduction. 

Vascoloy-Ramet manufactures a complete line of both carbide and Tan- 
tung cutting tools to provide maximum machining economy on any job. 
For complete details and CATALOGS, call your V-R Representative or 
Distributor or write to V-R today. 


FREE Surface Speed Table and Tool Selector Chart 


sree oo 


This handy chart shows the general cutting speed Ny 
range for HSS, TANTUNG and CARBIDES ... shows ~ 
RPM for various diameters to deliver surface speed 
desired. Ask for your copy—no obligation. 













Eleoel OF FANSTEEL METALLURGICAL nets 


814 Market Street e¢ Waukegan, Illinois 
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BURGMASTER® turret drills increase 


servo actuator production 25% 


Here is what they say at Parker Aircraft Company, Los Angeles: 


“Our bank of five 6-spindle Burgmaster turret 
drills have replaced a large number of single 
spindle machines and on this job performed 
thirty operations with a production increase of 
25%. Drilling, tapping, counterboring and 
countersinking was accomplished with one set 
up. Lightweight fixtures could be used and, 
with fixture clamped in alignment under the 


For complete information, write Dept. TP-2 


BURG TOOL 
Manufacturing Company, Inc. 
15001 S. Figueroa St., Gardena, Calif. 


spindle, a higher level of quality was main- 
tained with improved finish. Repair work 
dropped to a minimum.” 


Automatic hydraulic Burgmaster (6-and 8-spindle 
models) feature skip indexing, automatic cycling and 
infinitely variable pre-selective feeds. All models (in- 
cluding the 6-spindle manuals and radial) provide 
power indexing, pre-selective _— speeds and very 
close pre-selective depth contro 


Sales Offices: 

RIDGEWOOD, N.J.: Burgmaster Eastern Sales Div. 
86 N. Maple Ave., Gllbert 4-3002 

CHICAGO: Burgmaster Machinery Co. 

5329 Lincoln Ave., UPtown 8-7161 


SAN FRANCISCO BAY AREA: Paul A. Kulju 
857 Estabrook Street, San Leandro, Calif. LOckhaven 9-2244 
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“WALES 


CUT OUR DIE-MAKING 
COST OVER 307!” 


ts 






























“Die building was speeded up and costs 
cut when we standardized on Strippits 
replacing conventional die springs. 
Strippits eliminated counterboring for 
springs or stripper bolts, which also per- 
mits use of lighter die shoes. Only light 
stripper plates are necessary. For many 
dies, the even pressures and positive 
lengths of the Strippits eliminate the 
need for stripper plates or pressure pads 
altogether." 


Production shops, too, benefit from Strippit-equipped dies. 
No need to remove dies from your press for costly disassembly 
to repair broken punches or springs. See illustration. Each 
Strippit is factory adjusted, tested and locked to assure perfectly 
uniform preload and stripping force. A complete line of 
Strippits is available from stock to meet all of your requirements, 
instantly and economically. The STRIPPIT is © 


controlled spring 
stripping unit. 





| WALESS (if COMPANY 


“the Wales-Way is the PLUS-PROFIT way” 
AKRON, NEW YORK SEND FOR BULLETIN No. 27A 


The STRIPPIT story should interes? 
you. Send for your copy today. 






WALES- STRIPPIT OF CANADA LTD., HAMILTON, ONT. 
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pay big dividends 
only one day per week! 


In one plant, two Yoder tube mills and about 50 punch presses are being 
supplied with slit strands by one Yoder Slitting Line operated an average 
of only seven hours per week. 


In another plant, a Yoder slitting line, operated from six to eight hours per 
week, is supplying two intermittently operated roll forming machines with 
total requirements averaging 100,000 feet per week. 


These typical examples demonstrate, first, the big potential output of a 
relatively small, inexpensive Yoder standardized Slitting Line and, secondly, 
its big profitability. Assume production of only 35 tons of slit strands per 
8 hour shift, one day per week, and the total per year would be 1750 tons. 
Estimating the saving in slitting cost at only one-half cent per Ib., the 
; ; total annual saving would be $17,500.00. 
The Yoder Slitter Book is a comprehensive 


treatise on slitter operation and economics, Rec; » hj ~ 7eENnh ' ; , itti i i 
ais ts cael, cn conten a Oa Besides the big convenience of doing your own slitting, such savings will 


useful data. It is yours for the asking. often repay the investment in a few months. 


THE YODER COMPANY 5501 Walworth Avenue « Cleveland 2, Ohio, U.S.A. 


ROTARY SLITTING LINES 


COLD ROLL FORMING MACHINES 
ELECTRIC-WELD PIPE AND TUBE MILLS — 
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MODERN 
FEDERAL 
DIAL 
7. an 
ave what 





t takes! =~ 


No. 7 Dial Feed 
Capacity, 80 tons 





~/ 

et i 
or 
> 


VERSATILITY 


plus 


AUTOMATION 


What’s the job? Drawing... staking 


' ,..forming... piercing...stamping... 


crimping... punching... broaching 
...burring...assembling? Maybe in 
your plant it’s all of them, or a dif- 
ferent, unique operation. 

We'll lay two-to-one that Federal 
Dial Feeds are just what your oper- 
ation needs. For the possibilities of 
this press with special jigging are 


practically unlimited. Add auto- 
matic feed and ejection and you have 
the answer to many cost problems. 

Modernize now with Federals and 
eliminate the need for expensive, 
specialized equipment. Rugged, 
precision-built Federals embody the 
finest materials and workmanship. 
Available in sizes from 6 to 80 tons. 
Write for new Dial Feed Catalog. 


THE FEDERAL PRESS COMPANY 
707 Division Street, Elkhart, Indiana 


FEDERAL? PRESSES 





31 Years’ Experience in Dial Feed Engineering and Construction 
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For best results... PUT IT ON A BLANCHARD! 


There’s a Blanchard for every surface grinding job, in a broad range of 





sizes. For example, the Blanchard No. 18 grinds non-magnetic transistor elements 


(upper left) .006” thick, to a tolerance of .0005” with good finish. This job, which 


aaa 





involved .006” to .008” stock removal per side, was held on special fixture plates. 
Blanchard No. 18 


— 


At the other end of the scale, a huge Blanchard No. 42-84 Grinder grinds: 
a turbine housing (upper right) which measures 83” across the corners, and is 


28” high. This housing, ground after rough machining, required .020” stock re- 


——— 


moval. Both this piece and its mating part were ground to a steam-tight joint. 





Whatever you’re grinding—be it tiny watch parts, giant steel plates, or 


——E 


Blanchard No. 42-84 


anything in between—there’s a Blanchard designed to do the job speedily and 


accurately. 


Ask for details on the 15 standard Blanchard models. 


Send for free copies of “Work done on the 
Blanchard”, fourth edition, and “The Art 
of Blanchard Surface Grinding”. 


PUT IT ON THE GUTH Ea 








THE BLANCHARD MACHINE COMPANY 64 state st., CAMBRIDGE 39, MASS., U.S. A. 
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DRUNKEN 
THREAD 
CHECKER 


Now, with the PMCo Drunken Thread Checker, itis 
possible to meee check another element— 


: ? “drunken threads,” his new instrument, developed 





: ; after many years of study, is manufactured of the 

| finest materials, by'a team of expert craftsmen. It 3 
ve / simplifies occereny, fpading of helix deviation. ae 

x ¢q * The PMCo Dende ‘Thread Checker has a capacity i 

“a ‘ ‘up to 3%” diameter. Maximum measuring distaiice 4 

*; j between centers is 55”. It is furnished complete with a 

three sets of carbide contact points covering pitches a 

ranging from 4 through 80. ae 


THE PIPE MACHINERY CO. 
29100 Lakeland Bivd. ¢ Wickliffe, Ohio 


: han 6 : C [eae 


oF 





Name . : : ai 


Add, 


City * 
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Talide Tools... 
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BY TEST! 
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CONSTANT RESEARCH PAYS OFF! 


Year after year Talide metal improves in hard- 
ness, strength, rupture resistance and crater 
resistance properties. Processed in latest type 
vacuum electric furnaces under rigid laboratory 
control—all Talide grades are uniform 
and consistent in quality. 







“HH” & “P’ STYLES 








oe 





Call in a Talide sales engineer to recommend proper tool- 
ing for your machining operations, or write for 76-page 
catalog No. 56-G. METAL CARBIDES CORPORATION, 6001 
Southern Blvd., Youngstown 12, Ohio. 





“RT” STYLE “RTT” STYLE 


i “STB” STRIPS Pt ROD STOCK 


KLAMP-LOK TOOLHOLDER INSERTS 


TR” 


























HEAVY METAL + ALUMINUM OXIDE «+ HI-TEMP. ALLOYS 


# | HOT PRESSED AND SINTERED CARBIDES +» VACUUM METALS 
lead — OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


"sc" 











CIRCLE INFORM-A-GRAM KEY NO. 12 





1ON 














mi, 





FEBRUARY 1957 








ROCKWELL- BUILT 


oe 


be 


Delta’s great new 20” Drill Press was designed, 
engineered and built to fill industry’s growing need 
for flexible production tooling. Here is why it can 
save you money by handling jobs normally requir- 
ing machines costing four and five times as much: 


APACIT¥—You get full 6” spindle 
travel and long 5%’ high column for extra spindle 
to table capacity, backed by massive construction 
and rugged power to match! It’s a real production 
tool for jobs ordinarily demanding big, expensive 
special-purpose machines. 


VERSATILIT¥—New Delta 20” can be 
used singly for a wide range of production jobs, yet 
readily adapts to work in combination with special- 


Send coupon for all the facts! 





another product by 


ROCKWELL® 


we 


...fills need for low cost production tooling 
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ELTA 20" drill press 





purpose machines. And you can move it where you 
need it to reduce materials handling, save costly 
man hours. 


LASTING PRECISION—Delta’s 30 years of unmatched 

quality power tool experience give you precision 
and performance features that assure exacting tol- 
erances (and lower maintenance) through years of 
hard, continuous operation. 


SEE THE ENTIRE DELTA DRILL PRESS LINE: Get all the 
facts about the new Delta 20” plus other new and 
improved Delta Drill Presses. Compare for quality, 
for precision, for value—and make up your own 
mind! Your Delta Dealer is listed under ‘“TOOLS” 
in the Yellow Pages of your phone book. 


Delta Power Tool Division, Rockwell Manufacturing Co. 
€22B N. Lexington Ave., Pittsburgh 8, Pa. 


[ | Please send complete catalog on entire Delta Drill Press line. 

|_| Please send booklet: Delta Power Tools Teamed with Ma- 
chine Tools. 

|_|] Please send names of my nearest Delta Dealers. 


Name Title 
Company 
Address 


City County State 

















GEN) OR POUR OEY? 
CIANDARDIOGEEREN( Cam 
SOLID GARBIDE TOOLING Y 






















































We're very proud and pleased to announce the latest 
and largest edition ever of the Atrax Catalog is now = 
ready for distribution. 





100 colorful pages, crammed with the most complete 
line of precision, solid carbide tools available—and 
with vital, useful information on the use, care and 
maintenance of Solid Carbide Tools. 


See hundreds of standard End Mills, Burs, Reamers, 
Drills, Routers, Grinding Tools and Special Solid Car- 
bide Tools Engineered to keep your production break- 
ing new records! A 28 page price list will be included. 
These two necessary references to tooling service, 
superiority and economy are yours by return mail—FREE! 












Fy 3 . 
TELLUS 


: 
Pa 


Send for your 
copies .. . NOW 


THE ATRAX COMPANY 


Newington 11, Connecticut 
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by Erwin K. Taylor, Ph. D, 
President 

PERSONNEL RESEARCH AND 
DEVELOPMENT CORP. 
Cleveland 20, Ohio 


Wuo HIRES? 


HIRING NEW EMPLOYEES is a 
line responsibility. But the staff de- 
partments, particularly the personne] 
department, can be very helpful. The 
personnel people can help you write 
the job description on which you can 
base the requirements of a job. They 
can do the recruiting and preliminary 
interviewing. They can screen out 
undesirable applicants and test and 
interview desirable ones. They can 
provide a great deal of useful infor- 
mation that will help the operating 
man make a better decision, but de- 
cision making and responsibility for 
it is a line function. 

It has been my feeling for a long 
time that the man who should have 
the final say in a selection situation 
is the man to whom the successful 
applicant will report when on the 
job. He should have at his disposal 
all of the information that the per- 
sonnel department can supply him. 
He may want at times to secure and 
consider the opinions of other mem- 
bers of management, but even with 
all this material he should and will 
usually want personally to _inter- 
view at least the best two or three 
applicants. There are several well 
established and easily applied prin- 
ciples of good interviewing. If you 
apply them in your own interview- 
ing, they will probably help you im- 
prove your batting average as a per- 
sonnel selector. Here are a few that 
you may find helpful. 

1. Use the interview to measure 
what cannot be measured more ac- 
curately or economically by other 
means. Interviewing time is expen- 
sive. Don’t squander it. If you want 
to know how bright an individual is, 
don’t try to estimate his intelligence 
in the interview. Let the personnel 
department give him one of many 
accurate and well standardized in- 
telligence tests. It will do a good 
job without taking up your valuable 
time. 

2. Get new or additional informa- 
tion. Review all the data about the 
applicant before the interview. Study 


. « « Continued on page 26 
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BULLARD 
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AVAILABLE 
IN THREE MODELS 
TO MEET A 

WIDE RANGE OF 
REQUIREMENTS 
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FEATURES 


sure Unobstructed front view design allows faster 

Pac loading and unloading ... easier set-up... with 

other less operator fatigue. 

sm When used as a tracer lathe templates are above 

al is, work piece where dirt, chips and cutting oils 

fence cannot interfere with work accuracy. 

ynnel Oversized chip chute with pan below the entire 

nany work area... readily accessible from end, rear 

1 ee or bottom of machine. 

rable Massive strength and rigidity with extra power 
to take full advantage of maximum feeds and 

ns speeds obtainable with multiple carbide tooling. 

t the 

study 


ze 26 oe oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


THE BULLARD COMPANY 
286 CANFIELD AVENUE — BRIDGEPORT 9, CONNECTICUT 


Please send me a copy of the 


BULLARD HYDRA-FEED CATALOG 


NAME 





COMPANY 





ADDRESS 





city ZONE STATE 
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This schematic drawing shows how a 
multiple thread milling cutter pro- 
duces a thread space which is wider 
than the cutter tooth. The cutter is 
set so that the plane of rotation of 
the cutter teeth is perpendicular to 
the work axis, and at an angle to the 
thread helix. 
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thread 
milling 
requires 
accurate 
cutter 


design! 


mathematical computation 
of cutter form 


Multiple thread milling cutters often produce a thread 
space form which is not a duplicate of the cutter tooth 
form. The cutter tooth form is not a duplicate because 
the cutter tooth rotates in a plane which is perpendicular 
to the work axis and at an angle to the thread helix. This 
generating action produces a fillet at the bottom of the 
threads, and a thread space which is wider than the cutter 
tooth. When the amount of generating produces an 
unsatisfactory thread form, the cutter must be developed 
to produce the desired thread tooth thickness without 
fillet interference. 


Whenever required, Barber-Colman engineers, by mathe- 
matical computation, design the correct cutter which 
compensates for the generating action. In this computa- 
tion, the diameter of the cutter is very important since 
the amount of tooth form correction increases as the 
diameter of the cutter increases. A thread produced by 
a specially-developed cutter will have an accurate form 
which will fit the gage with the desired bearing. 








\ Work Work 
Large diameter cutters Small diameter cut- In some cases, cutters mill 
have greater length of ters have less length deeper than true thread 
contact and produce of contact and pro- form. Any generated fillets 
more pronounced fillets. duce smaller fillets. which may be cut are then 


below the gaging surface of 
the thread. Correct cutter 
design takes care of this 
automatically. 
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original cutter accuracy 
in resharpening 


All Barber-Colman form-relieved milling cut- 
ters are accurately index-sharpened on Barber- 
Colman automatic sharpening machines, so that 
all cutter teeth are the same height and accurately 
spaced. This makes it easy to maintain original 
cutter accuracy when resharpening either on 
automatic sharpeners, or on conventional sharp- 
ening equipment using the accurately indexed 
cutter teeth as a reference. In either case, accu- 
rate sharpening to original tolerances is easily 
maintained, and cutter sharpening time is 
reduced to a minimum, 








design elements for 
maximum performance 


With the proper tooth form developed to cut 
accurate threads, the engineers then analyze 
the job conditions to determine which cutter 
features will produce best cutter performance. 
These features include selection of the proper 
cutter material, shell or shank type cutters, 
straight or helical flutes, rake teeth, axial relief 
and intermittent teeth if sharp threads are 
desired. Since we make all classes of ground 
and unground thread milling cutters, we can 
recommend the cutter accuracy required for 
your job. 


When you have a threading problem, consult Barber-Colman cutter 
engineers for their recommendations on the proper cutters for the job. 
Be sure the cutters you have are accurately designed to cut the correct 
thread form. Send us blueprints of your threaded parts for quotation 
on thread milling cutters designed to produce correct threads. 


BARBER-COLMAN COMPANY 


8102 ROCK STREET*® ROCKFORD, ILLINOIS 


Hobs - Cutters - Reamers « Hobbing Machines - Hob Sharpening Machines 
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5’’ VERTICAL SHAPER 


Designed and built to meet the most exact- 
ing U.S. precision engineering standards. 


The Chomienne Vertical Shaper with 5” 
stroke is a compact rugged machine, ideal 
for accurate slotting operation. A must to 
the well equipped die shop. It is a proven 
time and work saver on jobs requiring 
machining of irregular shapes and forms. 


DEALERS IN PRINCIPAL CITIES * LOOK FOR THE AUSTIN SEAL . 


Users report it’s the most-used machine in 
their shops. Operators like its ease and 
simplicity of set-up and operation. 


Low in initial price, Chomienne Vertical 
Shapers will repay their investment 
through savings in time and fixture costs 
alone. Parts and fast service are available 
from all major cities. Write for catalogs— 


* 
(au S t i n INDUSTRIAL CORPORATION 


76-X MAMARONECK AVENUE e@ WHITE PLAINS, NEW YORK 
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. . YOUR FULL GUARANTEE OF SATISFACTION 
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Postiv-Lok tooling reduces costs as much as 25% or more by elimi- 
nating the integral taper shank from large end mills and putting it on a 
holder. The Postiv-Lok holder soon more than pays for itself through 
cost savings on end mills. The Postiv-Lok design also assures reduced 
set-up and change-over time on a machine when production requires 
switching from one end mill to another. 


The versatility of application, found only in Postiv-Lok tooling, also 
saves much time, work and cost when changing a machine from one 
type of tool to another. For, a machine equipped with a Postiv-Lok 
holder is quickly and easily converted from milling to drilling, reaming 
or other operations. Postiv-Lok adaptors for various tools assure easy 
insertion and removal from holder with a minimum of machine down-time. 





The standard line of Putnam Postiv-Lok end mills will in most instances 
provide a tool that exactly meets your cutting requirements. However, 
we will manufacture to your exact specifications special Postiv-Lok 
cutting tools. 


Your local Putnam distributor will be happy to discuss tooling problems 
with you, make recommendations or quickly serve your needs with 
standard Putnam end mills... we suggest you contact him for quality 
service and use Postiv-Lok on the big jobs for best results. 


ee eee 


2981 CHARLEVOIX AVENUE + DETROIT 7, MICHIGAN 
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SHEAR USERS EVERYWHERE TELL THEIR STORIES OF NIAGARA BENEFITS N 
(3 of 19 Photo-Reports shown in Niagara's new Bulletin 69G) 









an exceptional machine value’ For over 10 years we have never had Mi allclimeltloliia mehmelaali cela Mili 
— World's Largest Trailer Mfr oleh amekohvAalilul-mielaia-s olelie Mello Muloliali-lile lila utmost in speed and performo 
— V-Belt Pulley and Caster Mfr — Midwest Road Machinery ¥ 












ia squaring shears can do for yout 


Speed that spells peak productivity! Accuracy for cutting within mi- 
crometer tolerances! Ruggedness to stand the gaff on stiffest assignments! 
They’re all yours with a Niagara Power Squaring Shear. New, fact-filled 


74-page Bulletin is profusely illustrated to show you how and why: 


From mass producers, fabricating plants, steel ware- receive Niagara’s newly-published Bulletin 69G by 
houses and sheet metal shops comes written evi- mailing the coupon below. Presenting the greatest 
dence of the superiority of Niagara Underdrive shear story ever told this 74-page document will 
Squaring Shears on jobs of every description. No give you a close look at Niagara Shears in numerous 
other shear can match Niagara’s record for cutting applications ... the closest look you have ever had 
accuracy, speed and downright economy of opera- at any shear, next to having it on your own floor! It 
tion. will show you feature-by-feature why a Niagara 
For a photo story of the many tangible ways in Shear is far ahead at every point of comparison... 
which a Niagara Power Squaring Shear can boost and why it pays to look to America’s oldest leading 
hourly output, improve quality and slice mainte- shear manufacturer for the most profitable answers 


nance costs in your plant, make sure that you to your requirements 





NIAGARA-DEVELOPED FEATURES PROVIDE THE ULTIMATE IN MODERN SHEAR PERFORMANCE 


(Here's a glimpse at just a few of many. See them ALL in new Niagara Bulletin 69G) 





Fully Closed Box Type Massive Bed Designed for Instantly Engaging Powerful, Self- Compensating 
Construction Super Strength Multi-Jaw Clutch . Holddown 


GN EE. =| mneemseneen-mnen | 


your new Underdrive Squaring Shear 
Bulletin 69G to us immediately. 









the most comprehensive 






shear bulletin ever published! 








Months in preparation, this fact-filled bulletin 
Now gives you valid, inside facts on the 
nation’s top line of power squaring shears. 
74 pages! 141 revealing photographs and 
illustrations! Specifications for nearly 
five dozen standard models! Capacities: 
16-gage to 1” mild steel. Cutting ; 
lengths: 4 to 20 ft. Make sure that you 
receive a copy at once. Mail the 
attached coupon today. 


























COMPANY - 














ADDRESS ___ 
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Specify HARDINGE Collets 
for Accuracy 












/ ‘Performance Has Established 
Leadership for HARDINGE” 


TE 


For Your LATHES and MILLING MACHINES 


HARDINGE braw-in Collets symbolize 


accuracy, long life, and low cost because they 





are hardened and ground both internally and 
externally, have heat treated threads, — and 
cost no more than ordinary collets. 

HARDINGE Collets assure you of all - essential 


accuracy plus durability and economy. 


Write for Bulletin 56— complete 





collet ordering information for 
all Lathes and Millers. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE’ 


*“smmediate stock delivery from Elmira, Dayton, Chicago, Minneap olis, St. Louis, Detroit, San Francisco, Los Angeles, Philadelphia, 


Harttord, New York” 
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FEBRUARY 1957 





ICTION 































NEW... 
today’s lowest-priced “working” gage blocks 


Johansson Thrift Blocks 


+.000008” 
accuracy and 
parallelism 
1.0 to 1.5 
a micro-inch 
RMS surface 
finish 

.000006” 
flatness 













Buy 
through 
your 

local 
distributor 


lished =f 
GE" 


a“ Two Sets Avaliable 
Set No. 1 (64 blocks) 

.100” to .200” by .001” 
.200” to over 12” 

by .000025” 

A half million different 
gaging sizes 

Set Ne. 2 (36 blocks) 

.300” to over 8” by .00005” 
Over 150,000 different 


(BS 2 | gaging sizes 
Brown & Sharpe 


MILLING, GRINDING, 


AN 

alba ap: Now high precision standards for use “on-the-job” are practical in any shop! 

Se New Brown & Sharpe “Thrifty Jo’s” give you “Class B” block accuracy at 
. — greatly reduced cost. You can use “Thrifty Jo’s” to check the accuracy 
RECISION TOOLS of your regular working gages. Or, you can assemble them into actual working 
naurs gages, using Brown & Sharpe Jo-Block Accessories. They save time and 


money on literally hundreds of different measurements in every department. 


j Brown & Sharpe’s “Thrifty Jo’s” are available at your Brown & Sharpe 
Distributors. In sets of 84 or 36 blocks, or as individual, standard sizes. 
Thrift carbide wear blocks available for use as outer blocks. Send for 

Catalog of complete Jo-Block Line. Brown & Sharpe Mfg. Co., Providence, R. I. 
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Just a push, a Awist, and “click” your _ No other manufacturer of punches and die buttons ~ 
R-B punch or’ die button is accurately can offer you the amount of successful application | 
ALIGNED 4nd LOCKED in place. The experience and the scope of knowledge that is 


R-B ball dock preyents radial or verti- available from the R-B engineering staff for: 


cal movement fof the punch or die : 





button in the retainer—no additional 





* Cutting Your Production Costs 
keying is required. R-B punches and f 
die buttons are just as easy to remove * Reducing Die Designing Time 
—simply insert tanged tool in retainer 
ply g oo ee * Increasing Productivity of Presses ’ 
hole to release ball lock. Standardized 
and completely interchangeable in * Supplying Answers to Piercing Problems 


any shape or size, these easy to use 
y P g Y * Saving Die Construction Time 


punches and die buttons save your : 
| time and energy. * Complete Standardization of Press Tooling 








<i - For Additional Information or Engineering Service, Write te: 


Dy 
i <4 | ricuarp BROTHERS PUNCH DIVISION 
ALLIED PRODUCTS CORPORATION 
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SETS UP FAST — LIKE A TURRET LATHE 













eno | Warner & Swasey 3AC Single Spindle Automatic Chucker 
| widens field of profitable turning jobs 


iat is 


This versatile, new model was engineered for fast, 

automatic machining of your larger, complex chucking jobs. 
It provides accuracy, metal removal capacity, tooling 
flexibility and set-up ease and speed heretofore unobtainable 
j by automatic operation in this work range. 


WARNER 
SWASEY 


Now, Warner & Swasey announces a new, 
larger capacity, more powerful 3AC 


For over eight years, enthusiastic users 
have told us, “Performance records of our 











Warner & Swasey Single Spindle Chuck- 
ing Automatics have been phenomenal.” 


The 1AC model, first introduced at the 
1947 Machine Tool Show in Chicago, met 
with instant field acceptance. In 1953 — 
88 customers placed orders for the 
2AC model before the first machine was 
ever built! 


CIRCLE INFORM-A-GRAM KEY NO. 25 


model with a 15-inch diameter chuck and 
a 40-horsepower motor, which will provide 
fast, automatic production for your larger 
pieces — precision and otherwise — in all 
lot sizes. 


Our Field Representative will be glad to 
give you complete details on how this new 
machine can increase profits on your 
operations. Why not call him in, today? 


Cleveland 


PRECISION 
MACHINERY 
SINCE 1880 









No Matter Which Way You Turn...Warner & Swasey Cuts Costs 











AND TOUGH TO 


TINY... 









PRODUCE 





INTRICATE FORMING IS AUTOMATIC 
ON A NILSON 4-SLIDE 


Small wire and ribbon metal forms shown here in actual size are 
typical examples of modern precision production on a Nilson #00 
4-Slide. Compact in size, this 4-Slide produces up to 375 pieces 
per minute in material not exceeding .040 dia. and 3” in blank 
length. Easy access to tooling, accurate feeding to within .003, 
and rugged construction assures years of precision forming. 


1 Mercury Switch Part... .014" x .019" platinum wire, formed with 
tolerances within .001” on over-all length. Production rate, 175 per 


minute. 


2 Electrical Contact . . 


. .0076" x .0030” wide phosphor bronze 


formed at a production rate of 200 per minute. 


3 Swivel Part... .025"’ brass wire. Heading operating includes eye 
formed with tolerances within .008", shank within .003 tolerance. 
Production rate, 300 per minute. 


4 Leadwire .. 


. .026" soft tinned copper wire formed at a rate of 


140 per minute with two 7/64” diameter windings. 


5 Contact Part... .010’ x %"’ wide phosphor bronze formed at 175 


per minute. 


Nilson makes a complete line of versatile 4-Slides . . . accommodat- 
ing wire diameters up to 42", feed lengths up to 32”, and ribbon 
metal up to 3” width ... with press capacities ranging to 75 tons. 


Nilson provides specific forming recommendations from detailed 


information. Send for A. H. Nilson catalogs . . 
increased production. 


at 


ft 


1522 RAILROAD AVENUE 


~ Automatic Chain Making Machines 
Slide Feeds for Presses 


Straightening Equipment 





o- 
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. the first step to 


AH. 


LES ON 


MACHINE COMPANY 


Staple Forming Machines © Wire and Stock Reels © Wire 
Wire and Ribbon Stock Forming Machines 


BRIDGEPORT 5, CONN. 





TOOLING & PRODUCTION 


. .. Who Hires? from Page 14 
the application form and personne] 
department report for a few minutes 
before starting the interview. It wij] 
tell you much about the man, can 
save you a great deal more time than 
it takes. 

3. Plan your interview. It’s gen. 
erally a pretty good idea to work 
from an interview outline. This 
should not be a rigid set of the ques. 
tions you intend to ask but rather a 
map of the territory that you hope 
to cover. Interviews are probably 
most useful in measuring attitudes, 
work habits, and the like. Plan your 
interview to tap these areas. 

4. Get the interviewee to talk. Re. 
member that the purpose of the jn. 
terview is to get information about 
tne applicant. You do not get much 
while you are talking. One research 
study of selection interviewing found 
that all interviewers spoke at least 
50% of the time, while in some in- 
stances the interviewer did 90% of 
the talking. You don’t get much in- 
formation when you monopolize the 
conversation. 


5. Avoid questions that can be 
answered by yes or no. Don’t ask 
the candidate if he has had experi- 
ence on a National Acme Multiple 
Spindle lathe. Ask him, rather, to 
tell you about the machines he has 
operated and what he has done on 
each of them. This gives you a much 
better basis for arriving at a sound 
judgment. 

6. Allow enough time. A man is 
a pretty complicated piece of ma- 
chinery. There isn’t much you can 
find out about what makes him tick 
in five or ten minutes. A minimum 
of a half hour should be allowed for 
even the most menial job. It may 
save you many, many hours of head- 
aches later. 

7. Separate interviewing from sell- 
ing. It is frequently necessary, espe- 
cially in a tight labor market, to sell 
the job and the company to the appli- 
cant. This is a legitimate function 
of line management people as well 
as of the people of the personnel de- 
partment, but sometimes we get so 
intent on selling the job that we for- 
get in effect to interview the candi- 
date. 

8. Don’t wear kid gloves. I think 
that too much has been made of the 
business of “Putting the candidate 
at ease”, or as has sometimes been 
said, establishing rapport; we some- 
times on this account conduct a very 
superficial interview. If a man can't 
take a little probing or becomes 
flustered when contradicted in an 
employment interview, how well is 
he going to take orders or even criti- 
cism if you hire him? If he’s too 
quick to take offense, the time to 
find it out is before you put him on 
the payroll. 

9. Get him to talk about people. 
Men reveal themselves most when 

. . « Continued on page 32 
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Tooling like this ona BAIRD 7GH CHUCKER 
can change your whole cost picture too... 


To drop from dollars to cents in the unit cost of machining a workpiece is not 
unusual on a Baird installation. The secret lies in the basic design of this 
unusual work-rotating machine which permits practical ‘‘bug-free”’ tooling for 
an almost unlimited range of operations ...and is equipped for single-cycile or 
double-indexing, with manual or auto load, auto eject, or fullautomation as may 
be required. 
On the job illustrated above... die cast aluminum starting motor end plates 

... a feature is that only the first two of the six spindles revolve, at which time 
both sides of the flange are faced, both locating diameters turned, the 
center hole rough-bored, faced and chamfered, and inside hub back-faced and 
chamfered. The remaining stations, +3, #4 and #5, are stopped and accurately 
positioned while powered tools mounted on the tool slides finish-bore the center 
hole, tap two 1/4-20 holes, and bore one .313-.315 diameter hole off-center. 

Sequence of Operations: Face both sides of .421 -.425 flange, turn and chamfer 4.087 - 

4.083 and 3.868 diameters, rough and finish-bore .8115 - .8130 center hole, back-face 

and chamfer inside hub (recessing head), face and chamfer outer hub, tap two 4-20 

holes, and bore one .313-.315 diameter hole. 

Production: Cycle time 8.55 seconds per piece, 421 pieces per hour gross. 
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° ’ ° Why not put your high-volume, high-precision jobs on Baird 76H Chuckers? 

industry s most versatile Even where volume is not the whole story, rapid-tooling change-over makes it a 

high production chuckers most profitable investment. Estimates and recommendations will be given on 
your prints or samples. Write Dept. TP 


interested in Deferred Payment? ... ‘‘ask Baird about it.’’ 


THE BAIRD MACHINE COMPANY 


STRATFORD CONNECTICUT 


t people. 
yst when 
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STANDARD Broaching Machine 
Tooled for AUTOMATION 


This broaching setup on a Detroit 15-ton, 42-inch Vertical 
Pull Down Machine illustrates practical automation! It com- 
bines the economy of a standard machine, readily retooled 
for production changes, with a special work handling system 
that makes floor-to-floor operation fully automatic. 


Flanged work pieces are loaded at floor level, conveyed to 
an elevator, raised, pushed off and shuttled into broaching 
position, broached and unloaded . . . all without an operator. 
Each broaching stroke sizes the I.D. and removes excess 
welding at the flange joint. Parts are handled as fast as they 
can be supplied by the ‘“‘automatics” ahead of this operation. 





The same broaching specialists who created this productive 
combination of “standard and special’ can help solve your 
production problem. Send parts, prints or details now. 


Write for bulletin describing Detroit Vertical Pull Down Machines. 


DETROIT 


BROACH 
& MACHINE COMPANY 


DEPT. E-2 . ROCHESTER, MICHIGAN 
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THOMSON 


AVOID the 


and difficulty 

=s of fabricating 
long, hard 
& straight parts 
by conventional 
methods... 






ened ~dround 


SHAFTS, ROLLS, GUIDE RODS and other long-round parts 


60 Case is the result of over ten years of experimental work and ADVANTAGES of 60 Case 
production experience with hardened and ground shafts which 
are a requirement for BALL BUSHINGS, the Linear Ball Bear- 
ing manufactured by Thomson Industries, Inc. 


The special techniques and equipment that have been developed 
enable high production rates and low handling costs. This permits 
big savings over conventional methods which are plagued with 
erratic warpage, straightening and resultant grinding problems. 
Finished 60 Case parts frequently cost less than the scrap losses 
that result from conventional methods. 


60 Case material has a surface hardness close to 60 on the 
Rockwell C scale which is essential to resist wear. 
Long lengths of material ranging in diameter from %” to 4” 


are stocked to enable prompt shipment of 60 C. ts, with 
— Seiaeadinannd TYPICAL 60 Case PARTS 


COST REDUCTION 

HARD BEARING SURFACE 
ACCURATE DIAMETERS 
GROUND FINISH 
STRAIGHT PARTS 
DELIVERY FROM STOCK 
ADDED STRENGTH 
UNIFORM HIGH QUALITY 


GUIDE RODS, SHAFTING, ROLLS, TRAVERSE 
Write for literature RAILS, PISTON RODS, ARBORS, LEADER PINS, » 
and name of yor @ TIE RODS, KING PINS, AXLES, CONTROL RODS, 
local capresentative GUIDE POSTS, MANDRELS, BEARING ROLLERS, 
SPINDLES 





THOMSON INDUSTRIES, Inc. 


Dept. Ci, Manhasset, New York 
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WHAT THE METALWORKING 


GENERAL 
NEW METALLURGICAL 
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Headquarters of the Metallurgical Products Department of General Electric Company, 11111 
E. 8 Mile Ave., Detroit 32, Michigan. Carboloy Cemented Oxide and carbides are made here. 
G-E permanent magnets and specialty resistors are manufactured in the Edmore, Mich., plant. 
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INDUSTRY CAN EXPECT FROM 


ELECTRIC'S 
PRODUCTS DEPARTMENT 


The new G-E Metallurgical Products Department 






is the successor to the Carboloy Department. 


Since 1928, the General Electric 
trademark ‘‘Carboloy” has been 
identified with a brand of cemented 
carbide. But today, Carboloys ce- 
mented carbides are just one of a 
broad range of products which bear 
the famous Carboloy trademark. 


Cemented Oxide, the Machinabil- 
ity Computer, toolholders, diamond 
dressers, drawing and forming dies 
. .. these are on the market today. 
Tomorrow, you will see many other 
new-product developments for the 
Metalworking Industry. 


With carbides like the new Extra- 
Performance Series 300 steel-cutting 
grades, these products are being 
made available to you through a dis- 
tribution team which is unmatched 
in the carbide industry from the 
standpoint of inventory, delivery, 
and service. 


In addition, the Metallurgical 
Products Department makes other 


Here’s what this change will mean for you. 











products which carry only the 
General Electric trademark: perma- 
nent magnets, vacuum-melted alloys, 
hevimet, thermistors, and Thyrites 
varistors. And on the industrial hori- 
zon are G-E man-made diamonds. 


Thus, the new departmental name 
symbolizes the broadened scope of 
this Department’s activities. Equaliy 
important, it indicates how vitally 
interested General Electric is in the 
Metalworking Industry. 


Many of the products listed above 
are the result of fundamental in- 
vestigations carried out at the G-E 
Research Laboratory in Schenectady. 
Many new developments in machin- 
ing, forming, and drawing techniques 
are the work of G-E Engineers. And, 
when new products and methods are 
developed for the Metalworking In- 
dustry by General Electric, they, 
too, will come to you from the Metal- 
lurgical Products Department. 





Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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rockets rise 


but 
KEEP 
STAMPING 


...and here’s how 


If a rocket goes sky-high it’s 
probably okay with everyone. But 
if production costs shoot up out of 
range, all heck breaks loose. 


This is where Laystrom can help 
you. We can give you a cost-saving 
approach to many of your stamping 
problems. This involves proper 
tooling, the right presses for each 
different type of job, and a skill 
and knowledge of metal forming 
based on 40 years’ experience. 


There’s no better place to put your 
stamping problems than in our 
hands. We’ll work with you until a 
solution is reached that will 

keep costs on the ground and put 
new beauty in your profit picture, 
Send us your drawings today. 


TOOLS « DIES * ASSEMBLIES « PARTS DESIGN * SHORT-RUN DUPLICATING 
PRECISION MACHINING OF MEDIUM SIZE STAMPINGS AND CASTINGS 


LAYSTROM MANUFACTURING COMPANY 
2005 North Parkside, Chicago 39, Illinois 


@ Please send us complete brochure covering Laystrom production services to 
industry. 























Name 

Title = 
aia ee 
Addres 0 
City State =. 





[_] We are sending drawings for quotation. [_] Have salesman call. [_] Send brochure only. 


CIRCLE INFORM-A-GRAM KEY NO. 32 


CosTsS DOWN! 





TOOLING & PRODUCTION 


. . . Who Hires? trom page 26 
they talk about others. Were all of 
his ex-bosses mean, ornery critters 
that were always down on him? 
Were they dopes over whose eyes he 
always pulled the wool? You can 
find out much about how well he has 
liked the job with other workers by 
asking him to tell you about the peo- 
ple he worked with at his last two 
or three places of employment. 

10. Record your reactions. Human 
memory is short lived and very 
faulty. If two or three days elapse 
between interviews, your mental 
picture of the first man will be pretty 
hazy before you get around to inter- 
viewing the second. One or two 
points which may or may not be of 
any great importance will stand out, 
but you will lose the balance picture 
of the man that you developed while 
you were talking with him. If you 
interview half a dozen men for the 
same job, they will tend after a very 
brief period to get more or less mixed 
up in your mind. It’s even a wise 
move to jot down notes of specific 
importance during the course of the 
interview. It’s surprising how they 
can elude you even at the end of a 
half hour. If you do a great deal of 
interviewing for the same or similar 
jobs, it may be worth your while to 
develop a standard interview report 
form so that you will have a stand- 
ard basis of comparison from man to 
man. If you interview only occasion- 
ally, the major headings of your in- 
terview outline may serve to help 
you make sure that you cover all the 
important points in preparing a sum- 
mary of your findings. 

Next to the application blank the 
selection interview is probably the 
most frequently used industrial selec- 
tion tool. Its importance grows with 
the level of the position that the ap- 
plicant is seeking. To conduct a 
good selection interview takes time 
and a little self discipline, but the 
selection function is an important 
one. It’s there that most personnel 
problems begin. The time spent in 
the content of a well planned and 
systematic interview will usually pay 
high dividends. 
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NECROLOGY 


Edward L. Parker, chairman of the 
board of Columbia Steel and Shaft- 
ing Company of Carnegie, Pa., at Ft. 
Lauderdale, Fla. 


Victor Mauck, 82, retired chairman 
of the boards of the John Wood Com- 
pany and Nicolet Industries, Inc., of 
Philadelphia. 


a ERR RETRRRR RES REG SEE TE 











ll of 
tters 
nim? 
Ss he 
can 
> has 
S by 
peo- 
two 


man 
very 
apse 
2ntal 
retty 
nter- 
two 
e of 
out, 
ture 
vhile 
you 
* the 
very 
lixed 
wise 
2cific 
f the 
they 
of a 
al of 
nilar 
le to 
port 
and- 
an to 
sion- 
r in- 
help 
1 the 
sum- 


t the 
’ the 
elec- 
with 
2 ap- 
ict a 
time 
t the 
rtant 
ynnel 
nt in 

and 
y pay 


yf the 
haft- 
at Ft. 


rman 
Com- 
c., of 


FEBRUARY 1957 


@ Gear is completely cut from the solid blank 
in just one pass. A quick shaving operation 
or a finish broaching pass completes it. 


@ Critical gear characteristics held to toler- 
ances of .0002”. 


@ All gears produced are interchangeable 
regardless of the number of broaching tools 
in use. 


The secret of combining spectacular economy 
with such high gear precision lies in the broach- 
ing tools themselves. Special manufacturing 
processes are used. Each is under the constant 
control of Red Ring metallurgists and engineers 
in this company’s own plant. 


The real proof of Red Ring methods is reflected 
in actual performance figures. Ask to see them. 





NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN © DETROIT 13, MICHIGAN 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Consider your press operator _— 
when you consider an O.8.!. 


We've talked to a lot of press operators about our 
Clearing O.B.1.’s. ““We like them,” they tell us, 
“they’re easy to run. Quiet. And you have a feeling 
that they can’t go wrong on vou.” Frankly we listen 
real good to a press operator because he can tell us a 
lot about our equipment. In fact, the safety designed 
into our O.B.1.’s—the simple cleanliness of the design, 
the accessibility of controls—these things were fig- 
ured from the needs of the man running the machine. 

The quiet operation that operators like—well 


q 


that’s just a function of fine construction of Clearing 
O.B.I1.’s. Sort of a bonus factor you might say. Next 
time vou see a fellow running a Clearing O.B.I., ask 
him how he likes the machine. It’s an important 
point. An operator who likes his equipment will do 
a better job. If he feels safer, his morale is better. 
These things mean improved production, a happier 
shop. And a happy shop is usually a profitable one. 

Find out why people prefer Clearings. Write for 
our fact-filled catalog. No obligation. 


LEARING PRESSES 
a & PS EY of THE WAY TO EFFICIENT MASS PRODUCTION 


CLEARING MACHINE CORPORATION 


ILLING 


Division of U. S. INDUSTRIES, INC. @? 


HAMILTON PLANT, HAM 
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Photo courtesy 20TH Century Mfg. & Supply Co., Tulsa, Oklahoma 


| “We are extremely proud of the job 
| our PORTAGE milis are doing” 


, i The Portage Machine Co. 
; ; Akron, Ohio 
— Gentlemen: 

















Our business, as you know, is Contractors of Metal Products. This particular 


ng job is a steel forging being machined, and when finished will be a fluid cylinder for a 
xt high pressure pump used in the oil industry. These forgings are made from 
nt AISI-4140 steel and we are extremely proud of the job PORTAGE mills are doing. 
nt " We find our PORTAGE mills very accurate. These mills must repeat themselves in 
pe : each location and operation often during the machining operation. 

Specifications call for very close tolerances and we have no trouble in doing this 
er. precision work. 
er Yours truly, 
ae. 20TH Century Mfg. & Supply Co. 
‘or 


Cj Mallon oy— 


R. G. Galloway 
President 


THE wi tage MACHINE CO. 


1046 Sweitzer Avenue ¢ Akron 11, Ohio 
Representatives in Principal Cities 
BUILDERS OF PRECISION MACHINE TOOLS, SPECIAL AND PRODUCTION MACHINERY SINCE 1916 
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COMMON | SENSE says it’s better... 









Available under 
Tool-Lease program 








5 more reasons why 7¥ Series milling machines 
are way out front in rigidity 











Heavier, Wider, One-Piece Knee — The 
TWIN SCREW arrangement supports the 
heavier, larger knee. Spon and length 
of ways is increased considerably, 
providing fuller saddle support .. . 
lasting accuracy . . . substantial re- 
duction of way and gib wear. 





Double **Vibra-Void'’ Overarms — Two 
solid steel bars, mounted completely 
through column, void vibration at 
source, afford more rigidity and resist- 
ance to deflection than any other type 
support. Design also greatly simplifies 
changing of arbors and cutters. 









Three-Bearing Spindle — Complete as- 
sembly consists of three heavy-duty 
bearings, flywheel, a train of wide- 
faced forged steel gears. Rigidity of 
spindle unit contributes to increased 
cutter life, better finish and quieter 
operation. 





**Fron-Trol’’ Operating Convenience — 
Front-mounted controls include feed 
selection, Mono-Lever table feed and 
rapid traverse, automatic cycle table 
feed and rapid traverse controls, table 
handwheel, saddle clamping gib and 
backlash eliminator. Machines have 
2” dia. table feed screw. 





(®) 


BUILDERS OF 
PRECISION AND PRODUCTION MACHINE TOOLS SINCE 1898 
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KEARNEY G&G TRECKER CORP. 4 
6776 W. National Ave., Milwaukee 14, Wisconsin ms, a 
Please send me Catalog No. TF-50 with details on new line . 
of TF Series Plain, Universal and Vertical milling machines. r 
Name. | 
! i 
Title. t 
C y ; 
Address. 1 
City ’ Zone........ State : 
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Twin Screw 


=== Knee Support 


> * oo L 3 
€ a - os” 4 
a : pe ‘ 
; an a 4 & A 


Think it over... twin screw knee support 
is the one really new basic advancement in 
knee type milling machine design in years, 
And only Kearney & Trecker 
new 7F Series machines have it! 


Here’s why it makes sense. 


Because the twin screw design distributes most effec- 
tively the weight of much larger, heavier knees, saddles 
and tables, it fulfills today’s requirements for higher 
speeds, feeds and power — greater machine capacity. 
What’s more, this balanced design substantially in- 
creases stability under heaviest loads... offers greater 
resistance to torsional thrust under all cuts. . . divides 
the wear factor in half, thus assuring greater, longer- 
lasting accuracy. 

Kearney & Trecker’s feature-packed TF Series line of 
general production machines is available in five sizes — 
No. 2 to No. 6, from 10hp to 50hp in Plain, Universal 
and Vertical styles. 

Why take less than the latest when you want new 
milling machines? You can get all the facts on the new 
TF’s from your Kearney & Trecker representative, or 
write direct to Kearney & Trecker Corp. Mail coupon 
for new catalog with details on TF Series machines. 







Massive Column —Solid back, double- 
box section column is scientifically 
ribbed throughout to rigidly withstand 
heaviest cutting forces. Full bearing 
column face affords maximum support 
for the knee. Cross-mounted motor as- 
sures maximum ventilation, easy at- 
cess for routine maintenance. 
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TLANTA, GA. 
a Machine Tool Co. 
411 Williams St., N.W. 


BIRMINGHAM, ALA. 

George M. Meriwether 
Industrial Equipment 

1712 Seventh Ave North 


BOSTON, MASS. 
Stedfast & Roulston, Inc. 
11 Deerfield St. 


BUFFALO 23, N.Y. 
Syracuse Supply Co. 
1965 Sheridan Drive 


CHARLESTON, W. VA. 
Wm. $. Bolden Co., Inc. 
macCorkle Ave 


CHATTANOOGA, TENN. 
Scott Machine Tool Co. 


CHICAGO, ILL. 
Jackson-Fotsch Co. 
7350 West Lawrence Ave. 


CINCINNATI, O. 
The E. A. Kinsey Co. 
327-335 W. Fourth St. 


NEW YORK, N. Y. 
Kearney & Trecker Corp. 
409 Grand Ave. 
Englewood, New Jersey 


NEW ORLEANS, LA. 
Stauss & Haas, Inc. 
524 Camp St. 


OMAHA, NEB. 
Fuchs Mach. & Supply Co. 
2401 N. Eleventh St. 


PHILADELPHIA, PENN. 
Machinery Assoc., Inc. 
325 E. Lancaster Ave. 
Wynnewood, Penna. 


PITTSBURGH, PENN. 
Kearney & Trecker Corp. 
4 West Manilla Ave. 


PORTLAND, ORE. 
Harry M. Euler Co. 
2811 N.E. Gilsan St. 


RICHMOND, VA. 
Smith-Courtney Co. 
Seventh & Bainbridge Sts. 


For details, contact these 
KEARNEY & TRECKER 
DISTRIBUTORS 


or write to 


KEARNEY & TRECKER CORP. 


677%) W National 


CLEVELAND, O. 
Kearney & Trecker Corp. 
Euclid Ave. & E. 17th St. 


COLUMBUS, O. 
The E. A. Kinsey Co. 
1020 W. Fifth St. 


DALLAS, TEX. 
Greene Machinery Co. 
6300 Wyche Bivd. 


DAYTON, O. 
The E.A. Kinsey Co. 
16 Washington St. 


DENVER, COLO. 
F. J. Leonard Co. 
1219 California St. 


DETROIT, MICH. 
Kearney & Trecker Corp. 
10600 Puritan Ave. 


GREENSBORO, N. C. 
Smith-Courtney Co. 
239 S. Davie St. 


HICKORY, N. C. 
Smith-Courtney Co. 
103 3rd Street, S.W 


HOUSTON, TEX. 
Steel & Machine Tool Sales 
6414 Navigation Bivd. 


INDIANAPOLIS, IND. 
The E. A. Kinsey Co. 
1550 Stadium Drive 


KANSAS CITY, MO. 

Blackman & Nuetzel 
Machinery Co. 

1103 E. Armour Bivd. 


LOS ANGELES, CALIF, 
Moore Machinery Co. 
3200 S. Garfield Ave. 


MILWAUKEE, WIS. 
Kearney & Trecker Corp. 
6784 W. National Ave. 


Ave., 


Milwaukee 14, Wis. 


ROCHESTER 4, N. Y. 
Syracuse Supply Co. 
311 Alexander Street 


ST. LOUIS, MO. 

Blackman & Nuetzel 
Machinery Co. 

3713 Washington Ave. 


ST. PAUL, MINN. 
Sales Serv. Mach. Tool Co. 
2363 University Ave. 


SALT LAKE CITY, UTAH 
Todd Machinery Co. 
4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co. 
7th & Carleton-Berkeley 


SAN JOSE, CALIF. 
Moore Machinery Co, 
656 Stockton Ave. 


SEATTLE, WASH. 
Dawson Mach. Co. 
5700 First Ave., S. 


SHREVEPORT, LA. 
Peerless Supply Co., Inc. 
701 Spring St. 


SYRACUSE 1,N. Y. 
Syracuse Supply Co. 
314-332 W. Fayette St. 
TULSA, OKLA. 

White Star Mach. Co. 
104 Boulder Bidg. 

19 West 10th Street 
WICHITA, KAN. 
White Stor Mach. Co. 
301 N. St. Francis 


CANADA 


MONTREAL 
OTTAWA 


Williams & Wilson Ltd. 


leet 


KEARNEY S TRECKER ' 


re 
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Electrostatic spray painting is cov- 
ered in the movie, “The Big Attrac- 


tion.” Actual production line shots 
in both large and small plants show 
how big savings in paint, labor, 
equipment, and floor space are being 
provided by the Ransburg No. 2 
Process. The advantages of the proc- 
ess are brought out by this case his- 
tory style of presentation. To obtain 
a copy of the 30-min, 16 mm color 
and sound film on a free-loan basis, 
contact Ransburg Electro-Coating 
Corp., Barth & Sanders St., Indian- 
apolis 7. 


“The Science of Making Brass,” a 
16 mm color movie, explains the 
step by step process of making brass 
and other copper alloys in the forms 
of sheet, rod, wire and tube. Close- 
up pictures show casting, extruding, 
piercing, drawing and rolling opera- 
tions. This film takes the viewer on 
a 29-min tour of the mills of Chase 
Brass & Copper Co. in Waterbury, 
Conn. To arrange for a free loan of 
the film, write to Modern Talking 
Picture Service, Inc., 3 E. 54th St., 
New York 22. 


Two color movies on rotary head 
milling have been released by Kear- 
ney & Trecker Corp., 6784 W. Nation- 
al Ave., Milwaukee 14. They are 
“From Print to Product” and “The 
Little Showoff.” These films present 
typical examples of the benefits of 
Model D rotary head milling machine 
and the Tri-D milling head. 

Jig grinding on a jig borer is de- 
tailed in a black and white sound 
movie which is loaned free of charge 
by The Vulcan Tool Co., 730 Lorain 
Ave., Dayton 10, O. The film, “Low 
Cost Jig Grinding,’ shows the ease 
with which a jig borer can be con- 
verted to jig grinding in a few sec- 
onds. Many scenes are included 
other than jig grinding on a jig borer, 
such as its use as a high speed, pre- 
cision grinder on lathes, boring mills, 
internal grinders and mills. 


“Progress in Precision” deals with 
the factors involved in the generation 
of precision functional surfaces. The 
movie points out that there must be 
a means of communication to de- 
scribe the characteristics specified by 
the design engineer and which can 
be interpreted by the mechanic who 
creates the surface. In addition, it 
shows that methods and tools must 
be created to aid the mechanic in 
performing his task, and devices 
must be available to measure and 
evaluate the characteristics of the 
surfaces created. Copies of the film 
are available on loan from Micro- 
matic Hone Corp., 8100 Schoolcraft 
Ave., Detroit 38. 











new 


FOR 


solid carbide 
END MILLS 





JOB BETTER 


All Ford end mills are precision 
machine ground from the solid 
. which insures uniformly ac- 
curate flute form and a constant 
relief angle. On your job, that 
means more parts per grind. So 
you save labor on grinding and 
tool changing. You save on re- 
placements. You save on down- 
time. What's more, there’s less 
time per part, more parts per 
hour, fewer rejects, Available 
in 11 types . . . all standard, 


and available. 
BULLETIN 510 


[Reta 
ORD 100 crs: 


\ ieee] PRICES 


- « » WRITE TODAY 


M.A.FORD MFG. CO., INC. 


817 W. RIVER STREET 
DAVENPORT, IOWA 


Precision manufacturer of H.S.S. ond 
Carbide Rotary Files and Cutters ¢ 
Countersinks * Grinding Burrs * Special 
Tools * Factory Regrinding 
CIRCLE INFORM-A-GRAM KEY NO. 37 
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AMERICA'S 
MOST VERSATILE DRILLING MACHINE 












EDLUND Model 2F 


Infinitely Variable Speed 
Modern Production Features 


09000000000000000000099000900000000000000 


Long Lasting— 
Rugged Construction 








6600000000000000 
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The changing pattern of industrial 
production requires machines 
readily adaptable to a wide variety 

of production problems. 
Selection of any drilling or tapping speed, 
manual or power feed, 
and many other modern 
production accessories 
make operation of the EDLUND 
Model 2F a pleasure for the operator 
and good sense for the company. 
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Write for Bulletin 140R. 
EDLUND Model 2F 


Two spindle combination 





with power feed and 
manual feed. 

Variable speeds to 3600 rpm 
8"-12"-15" Overhang 
1%" Capacity 


——————————— 







EDLUND Representatives in Major Cities 


EDLUND kx,~ | | 
MACHINERY 


COMPANY Write for Bulletin G56 — Complete Line with Cam Feed Units 
Cortiand, New York Bulletin 160 — Model 1F-High Speed 


Division of Harsco Corporation F ; 
Bulletin 170R— Model 4F—Production 
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Serrated Cutter Blade 


Die Part 


Threaded Bushing 





Wear Part 





Die Sections 


Tool Tip Tool Tip 








Tool Tip 





0000006 
Wear Pad 
Thread Rolls Tool Tip 
i The above preformed tungsten carbide parts (shown unfinished) required little work after sintering. 
You can save time and money 
by using preformed carbide parts 
i 
rbide preforms reach you 2. Valenite gives you closer tolerances on preformed 
hi parts. You cut grinding and finishing time and expen- 
sive diamond wheel usage 
yn | 3. At the new Valenite plant, your preformed carbide 
Here's Why... parts go into production at once — without red tape 
‘ delays in the office 
' 
» sam 1. Through Valenite’s advanced production techniques, 4. Valenite maintains a staff of specialists in carbide 
? you get premium-grade carbides (and premium per- preforming. Their assistance will save you money, give 
formance) at no increase in price over regular carbides you improved on-the-job carbide performance 
Maybe you can save money right now on your carbide preforms, or profitably use 
preforms in place of modified standards. Why not send your prints to Valenite for study, 
recommendations and a quotation? Or ask for your Valenite field man to call. 
ts 





—— \VALENITE 


TECHNICAL SERVICES. DEPARTMENT iy METALS CORPORATION 


‘ ROY oO ak Vi niaqan 














Solved _ 2 tough broaching problem! 











THE PROBLEM: 


Broach the complex “Christmas tree” in 
Stellite alloy jet engine blades; hold 
-0005 tolerances; maintain high produc- 


tion rates. 


Conventional broaching tools failed to do the 


job and were worn out after only a few passes 
through this tough material. But, by using rug- 
ged equipment, an ingenious tooling setup, and 
Valenite vacuum-sintered carbide on the 
broaches, Detroit Broach and Machine Com- 
pany, of Rochester, Michigan, solved the prob- 


lems of this “impossible” job. 








PPTL LA HHS 














Say Detroit Broach engineers: “Broaches tipped 
with Valenite carbide hold up amazingly well 
on the jet blade job. Also, the preformed car- 
bide blanks arrive at our plant exceptionally 
close to finished dimensions, thus our finishing 
work is cut to a minimum. Our customer is 
pleased with the results we were able to give 
him on this job; we are pleased with Valenite 
quality and service.” 


Maybe you have a tough machining job in your plant where VALENITE carbide can cure production head- 
aches. And remember . . . you get faster delivery on money-saving preformed carbide parts from Valenite! 


ALENITE 















PREE ... your copy of the Valenite 
Handy Reference. Packed with useful 
tables and formulas. The most useful 
book of its kind. Write for your copy 
lon your company letterhead, please.) 








METALS 


Division of the Valeron Corporation 
Box 205 * Royal Oak, Michigan 
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“Industrial long-range planning is a 
management tool or technique in 
which research provides a_ factual 
framework so that significant decisions 
can be made on the basis of long- 
range considerations rather than on 
the basis of expediency.” 


Charles L. Hamman, assistant di- 
rector of economics research, Stan 
ford Research Institute at the 
American Industrial Development 
Council’s 31st annual meeting in 


San Francisco 
“The machine tool industry provides 
now nearly one-twelfth of the $12-bil- 
lion worth of new and replacement 
equipment that must go into manufac- 
turing industries each year to equip 
our current labor force, boost produc- 
tivity, and keep manufacturing costs 
at economical levels in the face of 
rising labor and material costs.” 
—James C. Kelley, general manager of 
the American Machine Tool Dis- 
tributors’ Association, at a mid- 
eastern regional meeting 
“..,. management is going to witness 
a tremendous and continuing advance- 
ment in the science of forecasting and 
a growing dependence on forecasts of 
economic conditions, general business, 
and sales by companies of every size. 
But this dependence . . . must never 
dull a feeling for facts and the use 
of that priceless ingredient of suc- 
cessful management: good common 


rense.”” 
—Ben F. McClancy, general manager 
of The Associated Industries of Cleve- 
land, in a recent AI newsletter. 


“Save by exploitation of loopholes and 
palliative devices, the economy cannot 
find a solid basis for stable growth 
without income tax rate reforms. The 
present steep progression, as personal 
income levels rise, will progressively 
suffocate the economy as a whole just 
as it already is suffocating opportuni- 
ties for the singularly gifted and skilled 
individual. Tax reforms need to be 
specifically patterned to induce more 
creation of equity or risk capital. Tax 
laws as they stand unduly prejudice 
business judgments in favor of bor- 
rowed money, and that is one of our 


troubles.”’ 
Norris 0. Johnson, vice president of 
The First National City Bank of 
New York, at the recent Annual 
Meeting of the American Finance 
Association. 


“Electronic computers in the future 
will enter more directly into the pro- 
duction field. They will be used to 
control processes and coordinate vari- 
ous departments, as well as work out 
optimum stocks of material and work 
in progress. Master controllers might 
even take into account external prob- 
lems such as changes due to seasonal 
demands.” 

—Ralph V. Coles, general manager of 


the Fielden Instrument Division of 
Robertshaw-Fulton Controls Com- 
pany, at a Pittsburgh branch meet 
ing of the National Industrial Ad 


vertisers Association. 


i 
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models. . . 


Convertible to 11, 12, 13, 14, 16 18, 20, 24 
and 28 pitch . . . 24, 28, 32, 36, 40, 44, 48, 56, 64, 
in SECONDS! 








and 80 pitc 






SCALE TO PITCH 













QUICK 
ADJUSTMENT 
TO PITCH 
REQUIRED 














CONTROL FOR 
TAPPING — 
REVERSING 











ACCURATE AUTOMATIC 
LEAD REVERSE 
AT ALL ACTION 
SETTINGS 





RELEASE OF 
HAND 
CONTROL 
REVERSES 
TAP ACTION 









CHANGE 
GRADUATED 





REQUIRED IN 
SECONDS 







SIMPLE 
SOCKET 










ADJUSTABLE 
















SCREW SET stop 
TING FOR SETTINGS UGHT HAND 
PITCHES FOR VARIOUS PRESSURE 
DEPTHS STARTS 






REQUIRED 
TAPPING 


ACTION 











CONTROL 














FOR 
AUTOMATIC FEED 
REVERSING MECHANISM 






BUILT WITHIN 
THE UNIT 


NO 
PRESSURE 
WHATEVER 
ON TAP 








Now, one attachment, one lead screw with quick simple adjustment gives 
convertible tapping in Seconds! Through positive leverage and clutch 
control, one lead screw running at constant speed, makes these new ad- 
justable pitch lead screw tappers a must in every tapping department. 


This is production economy—saves the cost of individual lead screws for 
each pitch desired. Saves change over time—converts in a few seconds— 
by adjustment of four set-screws along a clearly marked graduated scale. 


Tap with a feather touch on hand control . . . no pressure on the tap. Stops 
cut at end of predetermined depth. Automatically reverses upon release of 
hand control, automatically backs out, leaving clean, accurate threads. 


Now, convertible pitch tapping, faster production, new versatility 
is assured even by unskilled operators—with 
this tapping attachment. 





Fo apnouwee® 


ee Kee 


WRITE NOW! 
Send for bulletin 
and prices. 


CORPORATION 


CONNECTICUT 


MIDDLETOWN 
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COMPUTERS — 
ATION 
by Edmund C. Berkeley and 
Lawrence Wainwright. Published 
by Reinhold Publishing Corp., 430 
Park Ave., New York 22, N. Y., 
1956. 366 pages, $8. 


THEIR OPER- 
AND APPLICATIONS, 


Developments in automatic com- 
puting techniques and equipment are 
described, illustrated and compared 
in this book. Chapters tell how auto- 
matic digital computers, automatic 
analog computers, miniature com- 
puters and other types of automatic 
computing machines work and what 
they can do. Computer reliability, 
advantages, limitations and mainte- 
nance are also considered. 

Valuable features include a chap- 
ter on present and potential applica- 
tions; a checklist of computer char- 
acteristics; a listing of books, period- 
icals, papers and organizations offer- 
ing additional information on all 
aspects of computing machinery; 
names and addresses of organizations 
from whom automatic computing 
equipment may be bought or rented; 
and a large glossary of terms and ex- 
pressions used in the automatic com- 
puting and allied fields. 


ELECTRICAL TESTING AND 
TROUBLESHOOTING, by Philip 
T. Green. Published by The In- 
dustrial Press, New York 13, 
N. Y., 1956. 200 pages, $4. 


This book presents procedures for 
electrical testing and troubleshooting 
that have been used in the field by 
men responsible for installation and 
maintenance of electrical equipment. 
It covers a variety of methods of test- 
ing and correcting faults in circuits 
of all kinds including controllers, 
motors, transformers and transmis- 
sion lines. 

After a simplified briefing on how 
to understand electrical symbols and 
drawings, subjects treated include 
analyzing and charting controller op- 
eration, troubleshooting test equip- 
ment, insulation testing, locating 
grounds, electromagnet windings, dc 
machine windings, simple phase 
transformers, phase sequence, poly- 
phase transformers, induction motors, 
synchronous motors, power cable 
faults and bearing lubrication. 

Most of the tests described are 
performed with the equipment iso- 
lated from the power line. Current 
for testing is supplied by dry cells or 
residual magnetism so that acciden- 
tal contact or short circuits are less 
hazardous for men and machines. 








NATIONAL STANDARDS IN A 
MODERN ECONOMY, edited by 
Dickson Reck. Published by 
Harper and Brothers, New York, 
1956. Available from American 
Standards Association, Dept. P-1, 
70 E. 45 St., New York. 372 pages, 
$5. 


Thirty-four leaders in the private 
and public organizations that have 
developed modern standards have 
contributed chapters to this definitive 
review of the evolution of industrial 
standards and their place in the 
world. They link standards with the 
achievements of scientific research 
and technological innovation that 
bring about high production effici- 
ency in the age of automation. They 
also discuss the vital role of stand- 
ards in a variety of fields such as in- 
terchangeable parts manufacture, in- 
ternational relations, quality control, 
management and research and de- 
velopment. 

Among the authors are former 
president Herbert Hoover; Howard 
Coonley, formerly president and 
chairman of the board of Walworth 
Company; and Thomas D. Jolly, vice 
president of Aluminum Company of 
America. 

Three sectional headings divide 
standards history into “The Move- 
ment Toward National and Interna- 
tional Standards,” “Liberating Initia- 
tive and Productive Forces by Apply- 
ing Standards,” and “Some Implica- 
tions of the Use of National and In- 
ternational Standards.” 


NEW CARBIDE GRADE 
FOR CAST IRON AND 
BRASS MACHINING 


A recently developed carbide tool 
grade is particularly recommended 
for machining cast iron, aluminum, 
brass, and plastics. West Coast 
manufacturers of aluminum alloy 
aircraft parts have reported out- 
standing success with this new Firth- 
ite NHA, produced by Firth Sterling 
Inc., on all types of applications. 

One manufacturer conducted a test 
using NHA and several other grades 
of carbide to mill a test piece of 
Dural-75 ST measuring 12” long and 
2” wide. NHA proved superior to 
all other grades tested because of 
only a 0.005” wear land after 10 cuts 
and because of its excellent twisting 
and brazing qualities. 

A manufacturer of drilling rigs re- 
cently ran a test using NHA and 
three other grades of carbide to turn, 
bore and face a clutch center plate. 
NHA gave 20 pcs/point on a trial 
run of 50 blanks, or exactly twice as 
many pieces as the best of the other 
three carbide grades. 
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A P&W Tracer-Controlled 
MILLER FOR EVERY JOB 














KELLER Type BG-21 


... A powerful, versatile machine made in 
a range of sizes from 5’ x 214’ to 10’ x 4 
in single spindle or 2-spindle models, 


KELLER Type BL 


... Acompact powerful Tracer-Controlled 
Miller for work within the range of 36” x 
20”, with all the new KELLER features, 
Single spindle and 3-spindle models, 
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VELVETRACE® 
Kellering Machine 


... Duplicates the finest detail with ex- | 
treme precision. New, non-contacting 
tracer accurately follows any 3-dimen- 
sional model without touching it. Cannot 
damage the softest, most fragile models. 


Automatic Duplicating Machine 


... Specially designed for low cost produc- 
tion of forging dies and molds for glass 
and plastic. Automatically re-produces 
original dies and molds with precision and 
remarkable detail. There are two versions 
of this machine, one for machining bottle 
molds, one for forging dies. Supplied with 
1, 2 or 4 cutter spindles. 
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Still Running Fine, BUT 


TODAY’S KELLERS WILL BRING EVEN GREATER PROFITS. 
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You may put off replacing an older machine because “‘it’s still paying its way.” But is it? A machine 
tool purchased years ago may be the cause of lost efficiency, higher labor and per-unit costs, the in- 
' ability to produce high quality economically. Failure to compete profitably with more modern machines 
i may be putting you far behind your competitors. For example, just 10 short years ago our Keller 
i BG-2 Tracer-Controlled Miller was the ultimate in productive efficiency, but let’s check the added 
a | features possessed by its successor, the new P&W BG-22 Keller .. 
1. Operates from any conventional polyphase current, 5. Increased capacities .. . up to 20 feet horizontal x 7 
with no motor generator set required. feet vertical. 
2. Increased travel speed of cutting tool... toan infinitely 6. Centralized operator controls supplemented by remote 
with ex- variable range from 0.5 to 30.0 inches per minute. control stations. 
seeuns 3. Three dimensional tracer permits motion in 2 direc- 7+ Rapid traverse in all three motions. 
te tions at the same time, yet allows interlocking action 8- Automatic lubrication. : 
pn for accuracy. One slide is kept always in motion, while 9. Score-proof phenolic bearing surfaces on all slides and 
: the second moves as required to follow the shape and lead screw nuts. 
chine maintain accurate interlocking action. ; P ’ 
produc- 4. More nearly perfect surface cutting speed over irregu- Write for complete information. 
ob lar contours assured through superimposed auto-speed Pratt & Whitney Company, Incorporated 
* ate | control of all motions. 15 Charter Oak Boulevard, West Hartford, Conn. 
versions } 
g bottle 
ed with 








JIG BORERS .. . ROTARY TABLES... KELLER MACHINES ... LATHES... VERTICAL SHAPERS... CUTTER AND RADIUS GRINDERS 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS . GAGES +- CUTTING TOOLS 
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Gardner-Denver... Serving the World’s Basic Industries 


che. 


Keller NEW Hard Metals Portable Tool 
Drills Holes Cleanly at Any Angle 





Here is the Keller Tool ““K-MATIC’’* portable produc- e Instant bit return prevents damage during drilling 
tion line drilling unit that embodies the best features cycle. 
of an automatic precision drilling machine and the e Develops up to 1000-lb. thrust. 


handy hand drill! ner e Light in weight—‘‘K-MATIC” attachment weighs 
This air-powered unit drills clean, true holes in tita- under 5 lb. . . . is only 12” long, with 114” stroke 


nium, heat-treated stainless steel and other hard metal length. 
alloys—on the production line. For complete information and specifications, write 
Features of the “K-MATIC”’ Gardner-Denver Company—Keller Tool Division, 


Grand Haven, Michigan. 
e Handles drills up to 34’. e 7 8 Trade-Mark 


e Positive differential lead screw prevents plunging 
on break-through. aaiieiinial 
Drills sandwich construction with uniform pene- Keller Tool sacittaioanialin 


1 
Another new time saver : 

| 

tration. medium-torque (2 to 24 foot- ; 
| 

| 

| 

| 


Drills so cleanly that reaming is often unnecessary. pounds) nut setter or screw 
Drill bit returns automatically, quickly. driver. For close bolt center 


Single-lever operation—requires no special oper- work. Made from stock com- 
ator skill or training. ponents to your speci- 


Adjustable stop prevents ‘“‘drilling air.” _ -§ tT rs 


GARDNER - DENVER oN 
. . . . * ia) 
KELLER TOOL division, Grand Haven, Michigan \ jk 





bros 
THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS = 


FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 
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THIS IS RIDICULOUS... 


No one but a photographer ever saw a die set as shiny-bright as this one. If it’s 
not being worked on in the tool room, usually it’s buried away in a punch press, 
covered with oil and dirt, banging out piece after piece day after day. 


And each one of those pieces is just like the others within a few thousandths of an 
inch. That's precision, the secret behind the success of mass production. 


That's the reason for the die set’s existence—to aid in maintaining precision just 
as long as possible. To do that, it has to be precision built. 


£ 


PCCTICES IN PRINCIPAL INDUSTRIAL CENTERS . — , 
' Factory-assembled and factory-inspected, Detroit die sets meet the most important 


requirement of a die set, precision, in their parallelism, squareness and finish. High- 
quality materials plus more than ample size maintain that precision. 


Over 2000 standard, stock die sets are detailed in Detroit Die Set’s new catalog. 
Details on specials and accessories, too. Ask for it on company letterhead, or call 
your local representative. 


~ 2895 WEST GRAND BOULEVARD e DETROIT 2, MICH. 
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Why buy a press designed for someone else? 


To these basic design advantages 
of the new Bliss SE-2 press... 


e Enclosed design, all-welded construction, four-piece 
frame with tie rods drilled for electrical shrinking 


@ Recirculating oil system for gears, shafts, bearings, 
slide adjustment and flywheel roller bearings 


@ Bronze liners on the slideways running against lubrized 
cast iron gibs 


@ Motorized slide adjustment 
e@ Counterbalance tanks 
@ JIC sizes 


e Anti-friction bearings on intermediate shaft as well 
as on flywheel 


... you can add any or all of these 
optional features 


@ Provision for automation controls and feeds 
@ Inbuilding 

@ Recirculating oil to the slide gibs 

e Recirculating oil to the cushion gibs 


e@ Automatic lubrication to counterbalances and cushion 
internals 


e Air and electrical maintenance outlets 
@ Die lights 

e Air control manifolds 

@ Special controls 





) 





A Bliss Chief Engineer tells... 


How press buyers can “‘tailor’’ Bliss’ new 


eccentric-gear design to fit their own needs! 


“It’s almost impossible to design a large press to 
please everyone. Yet that’s exactly what we have 
tried to do with our new one point, two point and 
four point presses,” says Chief Engineer Bill 
Staecker, of Bliss’ Canton Plant. 

“Here is how we approached the problem. Our 
field sales engineers worked for months with 
customers’ operating executives and our press 
designers. On the one hand were the widely vary- 
ing requirements of the big automated mass- 
production stamping plants; on the other, the 
needs of the job shops who use their presses for 
short runs. It was rare to find two sets of require- 
ments alike. 


“Flexible” design proves answer 

“It was apparent that what was needed was a 
flexible basic design—a press that could have 
features added or subtracted to meet any user’s 
needs without making him pay for features he 
didn’t want. You can see how we have solved the 
problem by looking at the table of specifications 
at the left. 


New drive cuts maintenance 
“But...above and beyond the benefits of this 


Lit 
i a *X bn: 


SINCE 1857 


E. W. BLISS COMPANY, CANTON, OHIO 
PRESSES, ROLLING MILLS, ROLLS, SPECIAL MACHINERY 
U. S. Plants: Canton, Cleveland, Salem and Toledo, Ohio; 
Detroit and Hastings, Michigan; San Jose, California; Midland 
and Pittsburgh, Pa.; Branch Offices throughout the country. 


basic design, these new Bliss presses have a ‘unit- 
ized’ drive mechanism based on a special de- 
mountable flywheel and outboard clutch. To get 
an idea of what this unitized design does for main- 
tenance, consider these facts: 


“Except for the main gears, nothing is built into 
the crown. The entire drive can be removed as a 
unit. Belts can be replaced without removing any- 
thing but the brake pins. And the entire clutch can 
be taken off simply by removing the brake 
bracket. 


“You can see what this ease of disassembly and 
reassembly means when you compare it to main- 
tenance steps on your present enclosed presses.” 


To sum up, when you buy one of these new 
presses, you pay for just what you need and no 
more. And you're buying the only fully-enclosed 
straight side press that is truly easy to maintain. 





The new Bliss eccentric-gear presses are available 
in a full line of tonnages in both double and single 
geared models. For full details, write us today. 


comes off 
as a unit! 








Entire drive 










































ARE YOU MACHINING when 


you should be SWAGING? 


SWAGING TRANSDUCER HOUSING 


First pass 
Dimensions held to .001 tolerance. 


Second pass 
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Finishing Housing 


How SWAGING cuts costs 80% 
on Transducer Housing 


The Cavitron Ultrasonic Dental Unit provides a marvelous new 
method for preparing cavities without noise, vibration and heat which 
contribute so greatly to dental pain and discomfort. Internal dimensions 
of the transducer housing are critical. A mating cap requires the outside 
diameter to be rigidly held as well. This housing was formerly machined 
in two parts and silver brazed together. Now, it is made in one piece 
from tube stock in 2 passes on a Fenn Model 3F Swaging Machine. 
RESULT — Cavitron has not only reduced cost 
of the Transducer Housing 75% to 80% but 
now has a simplified one-piece housing that is 
stronger, easier to make and with a smooth, 
bright surface resulting from swaging which 
requires no additional finishing. Write for cat- 
alog and full information. 





SWAGING 
may have important advantages and 
savings in the manufacture of your 
products. Fenn engineers are at 


your service 


Wire and Tube 
Drawing Machines 


Precision 


Wire Shaping 
Rolling Mills Turl.> Heads Mills 


Swaging Machines 


Fenn Manufacturing Company . 206 Fenn Road . Newington, Connecticut 
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NUMERICAL CONTROL 
POTENTIAL IN THE 
AIRCRAFT INDUSTRY 
by K. G. Wood 


Assistant to the Manager 
Facilities Engineering 


BOEING AIRPLANE CO. 
Seattle, Washington 


AFTER WITNESSING A SERIES of 
remarkable tests, I am convinced 
that Numerical Control will be of 
considerable value to the Aircraft 
Industry. I say this without quali- 
fication for I have seen an aluminum 
profile part that once took 23 days 
to produce on conventional machines, 
planned, programmed, and made in 
less than half a day (Chart A). Three 
and a half hours were needed to 
make this part with a conventional 
tracer machine. Using Numerical 
Control it was cut far more accurate- 
ly in 14 min (Chart B). 








TOTAL PROCESS FLOW TIME 
4 23 
20 — 
[_] Conventional 
pays 1 ont oo 
10 
0.5 
«ATE 
Chart A 
TEST WORK PIECE 
ACTUAL MACHINE CUTTING TiME 
‘ 
3.5 
3 
— 
mourns, [__] Convent wel 
eT BEE or ericot Conn! 
' 
0.25 
os TE cs 
Chart B 


Obviously, there is no need to de- 
fine Numerical Control here, but 1 
will explain the possibilities of Num- 
erical Control in the Aircraft Indus- 
try. We believe these possibilities 
are extensive. 

In many respects the Aircraft In- 
dustry is not like other manufactur- 
ing businesses. While our companies 
have some of the largest manufactur- 
ing plants in the world, nearly all of 
our products are built by custom 


A talk given at the last Conference on ‘Machine 
Tools sponsored by the American Institute of 
Electrical Engineers. 
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Practical 
Tooling Tips 





TO GET GREATER TOOL BIT RIGIDITY replace the tool holder 
screw with a Vlier Swivel-Pad@Clamp. The large, flat pad 
face provides many times more clamping area. Bits can 
be held tighter, reducing chatter and vibration. Small, 
narrow cut-off blades, multipoint tools, even stub ends can 
be rigidly held. Unique ball joint construction gives smooth 
angle adjustment in all directions. 





re 


SPRING PLUNGERS LET WRENCH DO MULTIPLE DUTY — The 
compression tool shown above is used to attach connectors 
to electrical wires. Formerly, each size wire connector 
required a different size tool. But now, through the use of 
Vlier Spring Plungers, one tool attaches all sizes of con- 
nectors—through the use of changeable jaws. The appro- 
priate jaw for any size connector is easily inserted, accu- 
rately positioned, and held in place with a Vlier Spring 
Plunger. : 





New catalog now ready! 
Send for your copy today. 
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Everyday more and more shops are using 
standard Vlier Tooling Accessories in place 
of custom-made devices for both tooling and 
original equipment applications. The preci- 
sion construction, product uniformity and 
quick availability of these simple time-savers 
have made them tool room favorites. Why 
don’t you start saving from their use? 


i-3 


EASY WAY TO STOP MARRING surface of part held in 
fixture. The part on the left was securely held in the fixture 
with a Vlier Swivel-Pade Clamp. The scrapped part on 
the right was held with an ordinary set screw. With the 
Vlier Swivel-Padg Clamp the pad stops at first contact 
with the part; screw torque is absorbed by a ball, prevent- 
ing damage to the part. This exclusive ball joint construc- 
tion also provides adjustment to off-angle surfaces. 





THE RIGHT AMOUNT OF END PRESSURE AND NO MORE is 
what this spring plunger application calls for. More than 
150 Vlier Spring Plungers are used to hold a plastic sheet 
in position during the forming operation of a plastic refrig- 
erator door liner. Spring Plungers provide just the right 
amount of pressure to produce a perfect liner. 






Insist on Vlier Tooling Specialties... 
there’s still no substitute for quality. 












ENGINEERING 


INCORPORATED 












8900 Santa Monica Blvd., Los Angeles 46, California 
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Conomatics 
Provide Radial 
Screw Adjustment 
of Forming 
Tool Slides 


Models 25¢” LA, 314” AD, 5” KL, and 514” KR Conomatic Four 
Spindle Bar Machines are equipped with a number of quick 
job-change features. One of these is the all-position end attachment 
drive for the mounting of endworking opposed spindles in all 
positions, with independent feed to as many as three 







ieee. 


opposed spindles on a single setup. 


Another feature that is of considerable importance in tooling up is 
the radial screw adjustment of all sideworking slides. Trial cuts 
may be taken to correct diameters with form tools without changing 
the clamped positions of the form tool holders. 


All Conomatic quick changeover models are equipped with dial 
adjustment of the working stroke of all tool carrying slides. 
Besides the Four Spindle machines there are three quick change 
Six Spindle models in %.5", 1” and 15¢" sizes. 


Write, wire, or phone for literature. 





Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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techniques. Since real quantity pro- 
duction is never found in the air- 
craft business, it was natural that we 
considered automatic manufacturing 
something that could be used only in 
factories producing can _ openers, 
refrigerators, or automobiles. But 
today we are beginning to see the 
importance of Numerical Control to 
a large part of our manufacturing 
operations. 

Our products require precise and 
efficient manufacturing methods. 
These methods, in addition, must not 
be so rigid that design changes, on 
which we thrive, cannot be incor- 
porated into the end product in a 
relatively short time. 

Performance specifications of air- 
craft are continually advancing and 
greater demands are made of our de- 
sign engineers, and ultimately of our 
manufacturing shops. Faster speeds, 
higher altitudes, and better maneu- 
verability require that our plants be 
stronger, and safer, and in addition, 
built within slimmer and more 
streamlined shells. Aerodynamic 
smoothness and matching fits become 
more exacting with each succeeding 
model. 

This, of course, makes the job of 
our design engineers extremely diffi- 
cult. Profound ingenuity is needed 
to design a reliable high strength 
structure within a slim enclosure. 
But the design engineer’s problems 
do not end with the completion of a 
theoretically workable design. For 
the design engineer must cope with 
the limitations of manufacturing 
techniques. He must adjust his de- 
sign, often compromise it before the 
structure can actually be manufac- 
tured with the available machines. 

THIS (5S A TYPICAL THIS IS MORE 


MANUFACTURING WHEN STRUCTURALLY 
COMPROMISE DESIRABLE 


ep ) 


Chart C 


An example of design compromise 
is shown on the Chart C. Numerical 
Control will eliminate much of the 
need for such compromise, for it im- 
proves manufacturing methods and 
techniques. With it, there is a great- 
er freedom in producible shapes and 
outlines, and also the promise of a 
much finer control of finished dimen- 
sions. 

The heat generated by friction at 
high speeds necessitates building 
planes with high strength materials 
such as titanium and stainless steel. 
Such planes are now in design and 
when manufacturing begins the 
problems will be bigger than those 
encountered in building today’s 
Planes. The heavier weights of tita- 
nium and steel make machined toler- 
ances more exacting, since excess 
material wil penalize the plane’s per- 
formance more than it does with 


aluminum. Both test and theory 
show that Numerical Control can 
provide closer tolerances than con- 
ventional machining methods. Con- 
sequently, Numerical Control strong- 
ly appeals to us. 

Other aspects of Numerical Con- 
trol are also attractive. For example, 
we manufacture many parts but 
nearly always in small lot sizes. This 
requires frequent changes in ma- 
chine setups. The flexibility of Num- 
erical Control, the way a machine 
can be reset to produce a different 
part with ease and speed, is very 
valuable to us. 


5! 


Of course the Aircraft Industry 
will enjoy the same benefits of Num- 
erical Control as other industries: the 
elimination of repetitious adjust- 
ments by the operator during the 
production of successive identical 
parts. Human error, the lack of con- 
sistant good judgment, will be elimi- 
nated, and the heavy costs of training 
people to operate the more produc- 
tive machines of the future will be 
reduced. 

For our industry, and for many 
others, Numerical Control is really 
a new philosophy of manufacturing. 

- - » Continued on Page 53 








CUT BAR STOCK 


and other shaped bars. 





up to °/; Diameter 
ACCURATELY, INSTANTLY WITH DI-ACRO* ROD PARTER 


The shearing-breaking action of a Di-Acro 
Rod Parter allows most bar stock to be cut 
without burr and distortion. Cutting heads 
accommodate eleven different round stock 
sizes. Also special heads for cutting square, 


New Rod Parter book is yours for the asking, 
Write or call today. 


Consult the yellow pages of your phone book for the 
name of your nearest Di-Acro distributor or write: 






PARTER 


Instantaneous cutting ac- 
tion. Motor driven fly- 
wheel and other moving 
parts are housed in 
welded steel cabinet. 


*pronounced Die-ack-ro 





PRECISION 











Creators of ‘‘Die-less Duplicating” 


O'NEIL-IRWIN MFG., CO. 315 8th Ave., LAKE CITY, MINN. 


METALWORKING 
MACHINES 
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E. W. BLISS COMPANY 


DIE SUPPLY 
DIVISION 
1400 Brookpark Road, 
Cleveland, Ohio 


PLANTS AND OFFICES 


BURBANK, CALIF. 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH 
PITTSBURGH, PA 

SAN JOSE, CALIF. 
DISTRIBUTORS 
BIRMINGHAM, ALA. 
Ford Tool and Carbide Co. 
BUFFALO (Depew), N. Y. 
Buffalo Die Supply Corp. 
CEDAR RAPIDS, IOWA 
Midland Supply, Inc. 


‘CHARLOTTE, N. C. 


‘Apex Machine Too! Supply, Inc. 


itt PN BS i scat Bd Pe ti 


CHICAGO, ILLINOIS 
Joseph M. Matis 


DALLAS, TEXAS 
Tool Products Co. 


DAVENPORT, IOWA 
Midland Supply, Inc. 


DENVER, COLO. 
Overgard Machine Too! Co. 


GRAND RAPIDS, MICH. 
B. H. W. Tool Sales, Inc. 


HAMILTON, ONTARIO, CANADA 
Higginson Engineering Sales 


KANSAS CITY, MO. 
Ellfeldt Machinery & Supply Co. 


MILWAUKEE, WIS. 
Tool and Die Supply Co. 


MINNEAPOLIS, MINN. 
Northern Machinery & Supply Co. 


MONTREAL, QUE., CANADA 
L. S. Tarshis & Sons, Ltd. 


PORTLAND, OREGON 
Western Steel Sales, Inc. 


SEATTLE, WASH. 
The National Company, Inc. 


ST. LOUIS, MO. 
Scott Special Tools, Inc. 


TULSA, OKLA. 
Krisman Industrial Supply Co. 


WICHITA, KAN. 
Elifeldt Machinery & Supply Co 
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It will dynamically affect every as- 
pect of production, from engineering 
concept and design of an individual 
part to assembly of the finished prod- 
uct. 

A good example of the new and 
efficient way of planning and proc- 
essing technical data that is now 
available through Numerical Con- 
trol, is shown by a comparison of 
two methods of preparing a control 
tape for the profile part, mentioned 
above. Using desk calculators, plan- 
ning and preparation of a control 
tape took 70 hrs. Using Numerical 
Control computers, the control tape 
was completed in 2 hrs; a time sav- 
ing of 35 to 1. Such time saving 
coupled with avoidance of human 
error in calculation and copying, 
renders the use of computers vital in 
data preparation for Numerically 
Controlled machines. 

It is well known that Numerical 
Control is an efficient way of con- 
trolling fabricating machinery. The 
fact that Numerical Control will be 
an efficient way of regulating and 
controlling quality is evident in the 
research and development of numer- 
ically controlled inspection machines 
now in progress. With the aluminum 
profile part, only 14 min were re- 
quired for cutting, but inspection 
took 12 hrs. It took fifty times long- 
er to inspect for quality than to make 
the part. Certainly, this is an area 
for improvement. 

The fundamentals of Numerical 
Control soon should be incorporated 
successfully into automatic inspec- 
tion devices that can rapidly verify 
the quality of a part and provide 
permanent printed records of inspec- 
tion results. When that has been 
perfected the Aircraft Industry will 
realize more of the benefits of Nu- 
merical Control. 


These three operations, the effici- 
ent planning and processing of data, 
the control of equipment and the 
rapid inspection of quality, consti- 
tute the new philosophy of manufac- 
turing that could revolutionize a 
large part of our manufacturing op- 
erations. 

There are factors that will in- 
fluence the rate of acceptance of 
Numerical Control by the Aircraft 
Industry. Many of these can be de- 
fined. Some can be controlled by the 
Aircraft Industry and others must be 
controlled by the manufacturers of 
the equipment. For example, is 
Numerical Control equipment reli- 
able? This, of course, is dominant. 
Is the equipment easily maintained? 
Is an extensive training program 
necessary? Is the equipment dur- 
able enough for daily factory opera- 
tion? Is the equipment of high qual- 
ity or is it breadboard circuitry in 
fancy cabinets? 

In the Aircraft Industry we are 
well aware of the complexities in- 
volved in the design and manufac- 
ture of automatic equipment. We 
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MARK €C/072@2_PRODUCT FOR 


Wore 
Suler! 


for identity, 
for product 
recognition 


BY HAND... 


handstamp trade 
marks, legends on 
short run 
components, 







automation in marking 
on production runs, 
manually, hydraulically 
or by air. 


PRESS... 


for metal, wood or 
plastic products with 

ra standard or special 
Sook } marking dies. 


=f 


ewwwoeuwow? 
HOT STAMPING... 


for indenting softer 
materials or stamping 
gold leaf or foil into 
plastic, leather, etc. 


PRINTING... 


Send for folders 
and descriptive 
literature on 
Parker marking 
tools and 
machinery. 


on virtually any surface 
with flat, concave, con- 
vex or roll printing dies. 


Give your product the mark of 
quality with ... MARKING TOOLS 
& MACHINERY by Parker ! 





THE 


PAR KER- 


HARTFORD CORPORATION 
MARKING DIF & MACHINERY DIN 


FRANKLIN AVENUE e HARTFORD, CONNEC 
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Cost Less in the Long Run... 


_.. because PRATT & WHITNEY KELLER CUTTERS 
produce more accurately machined pieces per tool and 
run longer between grinds. The result is lower tooling 
costs than with other cutting tools which may cost less 
initially, but produce less. Correctly designed, precision 
manufactured from selected steels and inspected to meet 
rigidly high P&W standards, they are quality from start 
to finish! Now produced in both straight and taper shank 
types in a wide range of lengths and diameters. Available 


from stock at the P&W Branch Office near you. 


Write now for complete information. 


Pratt & Whitney Company, Inc., 
15 Charter Oak Boulevard, West Hartford, Conn. 
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. THREAD ROLLING DIES *® DUOCCONE DIES © TAPS *® THREAD MILLING CUTTERS © REAMERS  . - 


PrRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY ) 


MACHINE TOOLS + GAGES CUTTING TOOLS 
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know early in the program there wij] 
be “bugs” and we will need the as. 
sistance of manufacturers for ¢or-. 
recting the early difficulties so that 
the first and most critical applica. 
tions of Numerical Control will be 
successful. Successful early opera- 
tions will indicate the phenomena] 
advantages that extended use wij] 
bring. 

The capital investment cost is also 
important to us. High pressure talk 
about potential will not sell Numer- 
ical Control to Aircraft Industry 
management if the initial cost is un- 
reasonable, since early operating re- 
turns are only speculative. The rate 
of acceptance in our industry will be 
directly affected by the amount and 
kind of groundwork and preparation 
we do. Most of our companies al- 
ready have started programs of train- 
ing, indoctrinating, and familiarizing 
management and personnel so that 
when the time is right for changing 
manufacturing methods, Numerical] 
Control will not be a totally foreign 
subject. 

Similarity of systems, particularly 
data and memory storage forms, will 
also affect the rate of acceptance. 
The greater the similarity the more 
rapidly our industry proper and our 
sub-contractor will accept Numerical 
Control. Any sub-contractor, natur- 
ally, will be reluctant to invest in 
equipment that is not compatible 
with the equipment used by the 
prime builders he serves. Compati- 
bility of machines also helps the 
Government achieve mobilization 
flexibility, a vital factor in realizing 
a successful defense program. 

To summarize, our industry can 
see the outstanding advantages 
Numerical Control offers and we can 
safely predict a broad and fruitful 
application of Numerical Control 
throughout our plants. Our prod- 
ucts, without exception, are contin- 
ually aiming at higher performance. 
Numerical Control offers a sound 
way of building an airplane more 
closely to optimum design than ever 
before. It is more than a method of 
automatically controlling machines; 
it is a philosophy of manufacturing 
that affects the entire cycle of pro- 
duction, from the engineering draw- 
ing to the approved finished part. 
Data preparation and _ processing, 
automatic machine control, and 
automatic quality control are the 
basic elements that, when combined, 
compliment and supplement each 
other to form this new philosophy. 


We are anxiously looking forward 
to and planning for the day when 
Numerical Control will allow us to 
make better airplanes, cheaper and 
faster than previously possible. Most 
of us are already laying the ground- 
work for the introduction of Numer- 
ically Controlled machines. Prelim- 
inary planning at Boeing has been 
underway for several months, and 
we expect to realize a large return 
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on our investment relatively early. 
Thanks to the pioneering efforts of 
many people, Numerical Control will 
result in a scientific regulation of 
work flow in many operational areas 
of the Aircraft Industry. I am cer- 
tain that computers, servo mechan- 
isms, and electronics in general can 
now be instrumental in our manu- 
facturing just as they have been im- 
ortant for many years In designing 
and equipping the “flying machine.” 








AIR-FREE Mix 
ASSURED WITH 
PRESSURE MIXER 


Designed for blending catalyst and 
additive materials in a container in a 
manner that assures air-free mix is 
the Pyles Semco Pressure Mixer. It 
is available in five models from a 
one-quart laboratory mixer to a five- 
quarts production mixer. 





Any quantity up to a full quart 
of base material can be mixed in a 
few minutes. The mix is then de- 
livered, under pressure, into a poly- 
ethylene cartridge for use with the 
Pyles Semco Sealant Gun. 





The action of the mixer is pro- 
vided by two double acting air cylin- 
ders. The lower cylinder holds the 
container under pressure while the 
upper one forces a dasher through 
the material. A counter registers the 
dasher cycles providing positive uni- 
formity of batches. 

Further information on the air-free 
pressure mixer is supplied by Pyles 
Industries, Inc., 8926 - 2nd Ave., De- 
troit 2, or — Circle No. Dl. 






































































.. because they Run Longer! 


... PRATT & WHITNEY END MILLS give you the low- 
est tooling cost for every finished workpiece. Correctly 
designed, carefully manufactured from selected steels, 
expertly heat treated, precision ground and rigidly in- 
spected, Pratt & Whitney End Mills have everything it 
takes to produce finer finishes in less time and at lower 
costs. A complete line of types and sizes for every job 
requirement is available from stock at the P&W Branch 
Office near you. 

Send now for completely descriptive literature. 


Pratt & Whitney Company, Inc., 
15 Charter Oak Boulevard, West Hartford, Conn. 
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@ More power per pound is the reason why the new Rotor 


B-7 Vertical Grinder does jobs faster. Application: Grind- 


ing flash and parting lines on cast machine parts, 


: Replaced flexible shaft grinders. Resu/t: Boosted output 
[ | f] § 0 33%. Savings will pay for the new Rotor B-7 Vertical 
Grinders in 17% weeks. Operator fatigue is less. Wheels 


fA § f B [ last longer. Downtime now anil. 


The nearby Rotor Application Engineer will demon. 
... increases wheel life strate these or other new Rotor Tools on your jobs. 
Write for Bulletin 56 on Rotor Vertical Grinders. The 

ROTOR TOOL Company, Cleveland 32, Ohio. 


Rotor Air Tools: Assembly Tools + Drills » Small Wheel Grinders 
Straight Grinders + Vertical Grinders + Scalers « Chippers « Rammers 
Rotor High-Cycle Electric Tools: Grinders + Polishers » Sanders 
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ON THIS Jos, thread rollers 
mounted on the hydraulically- 
operated rear slide perform a 
very precise thread rolling job 
during traverse return of the 
front carriage. If that’s not 
strictly “no time,” it’s certainly “no-cost time”—and 
who could possibly want more than that? 

The part is a fabricated trailer axle, about 80” long, 
identical spindle ends of which are turned and threaded. 
There are three turned sections on each end with the 
end diameter threaded at the tag end of the cycle. 

Because the axle is fabricated by butt welding the 
forged, rough turned spindle ends to a piece of seamless 
steel tubing, an interesting front carriage cycle is em- 
ployed. During one of the three feed movements, the 
welding bead is removed by a tool on a hydraulically 


~ 
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with a Monare Mona-Matic! 


operated auxiliary slide mounted on the left hand end 
of the carriage. 

And that’s only part of the Mona-Matic savings story! 
Customer used to turn on one machine, thread on an- 
other with a die head. Now he does the whole job—on 
one machine—faster than just the turning used to take. 

Remember that thread rolling (up to 114” diameter) 
is an extra for some users—only one of many that can 
be yours when you turn the Mona-Matic way. Let us 
figure a job for you...The Monarch Machine Tool Company, 
Sidney, Ohio. 











TURNING MACHINES 


FOR A GOOD TURN FASTER TURN TO MONARCH 
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Material: Heppenstall ‘A’ 
Conventional a 
Time: 40 hours 
Elox Setup & Machining 
Time: 8 hours 
Saved: 32 hours 
Machine tool: Elox Standard M-500 
Electrode: Cast Elo-met #3 
Customers report 75% time i 
in re-working dies after washout. 
no annealing is necessary. 


WEA nn MA Ara MA Pe aead Aided Ad haaatoad idl Siaiiteinsibaiainiiiaie wy WW pany’ ay wh yy 
TUNGSTEN CARBIDE a 
SINGLE POINT TOOLS 


E D M produces 14 identically ma- 
chined tools perhour. Timesinclude 
roughing and finishing, machining 
both faces, nose radius and top. 
Radius held to + .001”. Tools were 
produced by 1 man operating 2 
Elox Tool & Cutter Grinders, using a 
brass wheel. Users report Elox 
ground tools give greatly increased 
life when compared to abrasive 
ground tools. = 


Vn iin tn ee ati Vy in YA A A A 
EMBOSSING DIE 
Material: Air Hardened Tool Steel 
Die consists of 1,250 squares ma- 
chined .100” x .030” deep in the 
bottom section of the die. Sharp 


corners on each square had to be 
maintained. 


Conventional Machining 
Time: 227 hours 
Elox Setup & Machining 
Time: 10hours 
Saved: 217 hours 
Machine Tool: Elox Standard M-500 
Electrode: Free machining brass 


Wy Wh nn Ah ov'y ayy Mahal Ladd ah | fv 4 
EXTRUSION DIE 


Material: Air Hardened Tool Steel 

Conventional 

Machining Time: 4 hours 

Elox Setup & 

Machining Time: 1 hr. 38 min. 
Saved: 2 Hrs. 22 min. 

Machine Tool: Elox Standard M-500 

Electrode: Free machining brass 

Machining is done after final heat 

treatin eliminating the possi- 

bility o distortion. 























These jobs were done for Elox customers in our ‘‘Prove It” Division. There’s 

more to them than just “man hours” saved. The Elox sales engineer in your 

area would like to give you all the details about these and other applications 
Electrical Discharge Machining. Why not write . 


of 
elox. yt 1834 N. Stephenson Highway 
LAG ono Royal Oak 3, Michigan 
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Skinner power chucks 
will cut your over-all 
machining costs 


Right from the start, you begin to add up savings in 
cost-per-piece when you equip your production ma- 
chines with Skinner Power Chucks. Instantaneous grip- 
ping and releasing by these air-powered Skinners cut 
substantially the over-all time required for machining. 


If you’re using manually operated chucks on your 
production machines, you’re running your costs up 
with every cut, and wasting operators’ time with hand 
wrenching. Skinner Power Chucks enable you to get 
the full time-saving advantages of modern engine and 
turret lathes by converting them to high production 
machines. 


We’d like to show you how Skinner Power Chucks 
will reduce machining costs on production jobs in your 
plant. Write for Catalog 68P2, with complete specifica- 
tions, applications and installation instructions. 


AIF.Ar HADITA IAI 


Simple, Dependable 
Safe Operation 


The tight gripping jaws are 
closed or opened instantly by 
an actuating wedge, operated 
by a double-acting air cylinder. 
This simple mechanism is posi- 
tive and _ trouble-free—there 
are only four moving parts in 
the chuck head. If air pressure 
suddenly fails, the jaws do not 
release the work piece, but con- 
tinue to hold it tight until air 
pressure is restored. 


Operator’s Hands Are Free 
To Guide Work Pieces 


Skinner Power Chucks are op- 
erated either by foot or hand 
valves. The operator can posi- 
tion work pieces and close jaws 
instantly, sure that the piece is 
correctly and firmly held with 
equal pressure. Cuts operator 
fatigue, too—air pressure does 
the hard work. 


THE SKINNER CHUCK COMPANY 


ESTABLISHED 1887 
CARIANIECTICILT 
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“EXCEPTIONAL SENSITIVITY” with the 
CLAUSING VERTICAL MILL 


D & S Tool and Manufacturing Co, 
widely known for precision tool and 
die work, reports: “Our men prefer 
CLAUSING MILLS for die working. 
They have a sensitivity you don’t get 
in larger machines that really pays off 
in accuracy and efficiency on every 
operation using small cutters, and the 
time they save in job set-ups is 
substantial.” 





































MOST ACCURATE MACHINE 
OF ITS TYPE and CAPACITY | 


Each CLAUSING Mill must pass these 

rigid tolerance tests: 

1. Top of table perpendicular to column 
ways, both directions, within .0005” in 
8” travel. 

2. Table top, front to back, square with 
column ways 0 to .001”. 

3. Table, parallel to turret within .001”. 


4. Spindle square with table, front to 
rear, within .001” T.I.R. in 5” circle. 


5. Spindle taper (internal) run out with- 
in .0002” at spindle nose. 
6. Table T-slots parallel to table dovetail 


ways within .0005” in 8” longitudinal 
travel. 





CONDENSED SPECIFICATIONS 


0 SAR Dy Se Re 6” x 24” 
Longitudinal Table Travel................ sisniea cee 
Deemennnn Wein Tel goons cesce 5” 
Vertical Table Travel............................ sccegne 11%” 
Maximum Distance Spindle to Column............ By,” 
I WII acre cre pnacdacesconcaneucpacoanosmecsansoone i 


Spindle Speeds: Six, 180 to 3250 RPM. No. 7 
The spindle head can be swiveled in a vertical Brown and Sharpe or No. 2 Morse Taper Spindle 
plane and set at any angle, and turret rotated in Optional. Operates from 1/2 or 9% H.P., 1725 RPM 
a horizontal plane making it possible to mill, drill, Motor. 

bore, ream and shape at all angles with one set-up. 


te Mig ese 4 depth control stop and two MILLS, DRILLS, BORES, 
npemicena REAMS AND SHAPES 

AT ALL ANGLES WITH 
ONE WORK SET-UP! 


























The heart of the CLAUSING MILL is its rigid, high 
precision spindle head. It has 7 ball bearings . . . 
spindle is chrome nickel steel, hardened and ground 

. quill, ground and hard chrome plated, has full- 














length honed bearing seat . . . overarm is an electric e 
furnace casting, with %” thick walls, precision wtte 
ground. 


FREE LITERATURE 
Atlas. Press. 


Quality Machine Tools Since 1911 ¢ 
2-115 N. Pitcher St. ¢ KALAMAZOO, MICH. 
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AIR POWER tools with Thor Uni-Tork have external torque adjustments from ELECTRIC POWER screwdrivers and nutsetters with Thor Uni-Tork mean 


10 to 100 inch-pounds. Thor No. 2 screwdrivers and nutsetters (illustrated) are longer service life, less wear and tear on the unit—infrequent torque adjust- 
equipped with Silentair mufflers which reduce exhaust noise by 75%. ments, and quiet operation. Thor electric Uni-Tork tools can be purchased 
Uni-Tork tools remove operator judg t from fast work. from industrial distributors. Ask for a demonstration. 





THOR UNI-TORK 


Now available in air and electric screwdrivers and nutsetters 


When Thor — pioneer manufacturer of 
power tools—developed air screw- 
drivers and nutsetters with sensational 
Uni-Tork, work with fasteners became 
as simple as turning on a light switch. 
Now Thor offers the same precision, 
effortless control of threaded fasteners 
in the popular “Silver Line” electric 
screwdrivers and nutsetters. 

Thor Uni-Tork tools mean increased 


production on the assembly line. 
When the desired preset torque is 
reached, Uni-Tork tools snap out of 
adjustment—no slipping or buzzing 
of clutch jaws. You get ease of opera- 
tion and automatic torque control. 
Just set and forget. Use Thor 
Uni-Tork, the tools that think for 
themselves. Thor Power Tool Co., 
Prudential Plaza, Chicago 1, Illinois. 





THOR POWER TOOL COMPANY, CHICAGO 


Branches in all principal cities 
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a DANLY DIE ae 


Danly’s demountable bushings, a new optional feature, are 
easily and quickly removed or installed . . . and an ideal 
companion for Danly’s removable guide posts..Check these 
advantages: first, die maintenance work or grinding is hours 
faster when posts and bushings can be removed; second, sev- 
eral sets of interchangeable guide posts and bushings can be 
stocked for any die set to make die set inventory more flexible; 
third, because no pressing of posts or bushings is involved in 
assembly, the highest degree of precision is assured. A leading 
aircraft manufacturer reports that Danly Die Sets equipped 
with demountable bushings and removable guide posts per- 
mitted interchange of guide posts while holding closure ac- 
curacy within .0005”. 











These new demountable bushings provide exceptional fesist- 
ance to wear, too, especially when used in combination with 
Danly MICROME chrome plated precision guide posts. No 
matter what your specific requirements are, you’ll find that 
Danly Die Sets work best for you. 


: DANLY MACHINE SPECIALTIES, INC. 
Leadership Line’ Catalog 2100 South Laramie Avenue 
More than 200 pages provide you Chicago 50, Illinois 
with complete design information, 
easier selection of die sets and sup- 
plies. Write for your copy today! 
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for your precision boring... . 


5 times as many pieces every hour 


. Hoern & Dilts continuous boring machines have Pieces are completely turned, bored and faced in 
five sets of contour turning and boring slides, each one circuit around the machine. One set of station- 
serving One or two spindles and continuously mov- ary cams actuating all slides provides absolute 
ing around a central column. Slides and spindles duplication of dimensions between stations. 


travel together. Operator merely loads and unloads. 
















@ Wide range of spindle speeds 


@ Spindles sealed, permanently lubri- 
cated and rigidly mounted to 
carrier 


@ Slides mounted on pre-loaded rolls 
@ Tool rotating setups may be used 1 
when necessary y i 
A 
@ Automatic loading and unloading, 2 ee 
as well as automatic gauging avail- r 
able where required 


Soares 


a 





a 


a ee 


Renee a 





Hoern & Dilts engineers will welcome the opportunity to co- 
operate with you on any high production finishing operation. 


HOERN & DILTS DIVISION 


The New Britain Machine Company ¢ Saginaw, Michigan 
OTHER NEW BRITAIN MACHINE TOOL DIVISIONS 


C. 






New Britain-Gridley Machine Division Lucas Machine Division 
New Britain, Connecticut Cleveland, Ohio 
Automatic Bar and Chucking Machines Precision Horizontal Boring, 
Precision Boring Machines and New Britain +6F+ Copy Turning Lathes Drilling and Milling Machines 
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FOR THE FINEST IN 
CUTTING TOOLS AND GAGES 


AGE 


Made by THREADWELL, Greenfield, Mass. 
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Wows 


Uses tool steel that outwears 





others 3 to 1 for its straightener rolls 


O help its customers get the longest possible life 

out of the rolls used in its small tube straighteners, 
Mackintosh-Hemphill Division of E. W. Bliss Co. 
makes them from Graph-Mo® steel. 

Graph-Mo contains millions of tiny particles of 
diamond-hard carbides. As a result, users report it 
outwears other tool steels on an average of three 
to one! 

Graph-Mo steel also contains free graphite which 
gives it outstanding anti-friction properties, prevents 
pick up and scoring. This is a big advantage to users 
of small Mack-Hemp straighteners because it results 
in a better surface on the products being processed. 
What’s more it eliminates chrome plating the rolls, 





YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


which is usually necessary when the straighteners are 
used for non-ferrous metals such as brass. 

Graph-Mo steel gives Mackintosh-Hemphill two 
other important manufacturing advantages. It saves 
machining time because it’s 30% easier to machine 
than ordinary tool steels. And it simplifies heat treating 
because of its uniform response to heat treatment. 

Graph-Mo is one of four graphitic tool steels devel- 
oped by the Timken Company. If you want more in- 
formation about their use in dies, punches, gages and 
machine parts, write for the new Timken Graphitic 
Steel Data Book. The Timken Roller Bearing Com- 
pany, Steel and Tube Division, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


TIMI 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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FOR A REAL GRIP 












USE 
UNIVERSAL 
COLLET CHUCKS 




























a 











A sure, solid grip on tools is 
provided by the wrap-around action of 
Universal chucks because the slotted collet 


grips the tool on a continuous surface the full length 






| of the collet. Tools can't slip and tool shanks don't get scored. 


Even tool stubs and broken drills can be used successfully. Sizes 






range from 1/16” to 11/2”, with shanks to fit any machine. 









Simplified design results in low chuck cost to you. Write 






today for new “complete line” catalog. 





197 
UNIVERSAL ENGINEERING €O. FRANKENMUTH 8, MICHIGAN 
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ICTION 
* * 2 i 
| Sibley Table Swing Saves Set-up Time 
. a 
i 
i 
REDUCES NEED TO MOVE FIXTURE 
FOR DRILLING ADDITIONAL HOLES! 
Lick the largest cost item in the toolroom, 
die shop—or small lot production! Rapid 
positioning by rotating table arm over- 
; comes need to change set-up. 
r 
@ Geared power feeds. Dial selection. 
@ Back gears for extra power. 
@ Drills 14%” in steel plate. 
@ Accurate. Rugged. Convenient controls. 
@ Sensitive for “feel” of job. 
@ 20” swing. 2 h.p. motor. 
Model C-20 
Lbnd for 
SIBLEY MACHINE & FOUNDRY CORP. 
Dept. TP-2, South Bend 23, Indiana 
Send Catalog No. 67 
Name 
‘ ? Company 
MACHINE & FOUNDRY CORP. 
Address 
SOUTH BEND, INDIANA 
City. 
197 
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Certainly you can use Microbore Tooling 


on a Vertical Boring Mill 


HERE'S HOW KING 


24 OPERATIONS BY CLUSTERING 
MICROBORE UNITS IN 6 BARS 


® This tooling for a difficult job was designed 
and made by the Microbore Division and was 
used with great success by the King Machine 
Tool Division of American Steel Foundries. 
Notice that boring, facing, chamfering, turning 
and grooving operations were required and 
precise limits were held. 


‘® The simple setup and quick adjustment of 


DeVLiec 


DID IT! 


each individual Microbore unit resulted in a 
minimum of down time. This is typical of reports 
from shops where the Microbore System is used. 
Microbore is a basic tool which can be applied 
singly or in clusters for all types of precision 
boring, turning and facing operations. 

® Proposal engineering from your prints and 
machine data is a unique feature of the DeVlieg 
Microbore System. Discuss your tooling prob- 
lems with our specialists or let us send you our 
informative catalog. 


MicROBORE SYSTEM 


2720 West Fourteen Mile Rd., Royal Oak, Michigan 
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Araldite’ 
First in Epoxies 


a, 
\ 


‘ 


ee  ectete the sicutiure Whether your use of Araldite Epoxy 
rmulator: Emerson & Cuming, Ir Resins would be for coating, tooling, 
stomer: |.T.£. Circuit Breaker Co A . ‘ A , 

electrical, adhesive or laminating appli- 


ones¢ 


Precision...In Miniature! cations, formulations based on Araldite 
High bond strength and excellent electr proper . : 
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Erickson Precision Expanding Mandrels Solve Assembly Problems 
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Photos: Courtesy The Emerson Electric Mfg. Co., St. Louis 
e.g. electric motor stators | 
i 
Emerson Electric, big-name electrical manufacturer, together with two passes through a three-torch head. ; 


assembles stator laminations the modern way—with 
Erickson Mandrels. Gone are the old-fashioned arbor 
assembly methods that require a large tolerance 
between laminations and arbor. . . that lead to eccen- 
tricity of stator bore and to additional finishing 
operations on the OD. 

Emerson Electric works “from the inside out’’ with 
Erickson Precision Expanding Mandrels. Laminations 
are placed on a fixture and the fixture slipped over 
the expanding mandrel. Laminations are then welded 





Collet Chucks 
Floating Holders 
Tap Chucks 
Indexers 


ERICKSON TOOL COMPANY 


2301-2 Hamilton Avenue « Cleveland 14, Ohio 


Tap Holders 
Air-Operated Chucks 
Expanding Collets 
Special Holding Fixtures 






Bothered by a tough holding problem? Then let us show you how Erickson mandrels 
speed production, lower grinding or inspection costs. Write for Catalog K. 
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Result? Stators are concentric within Erickson’s 
guaranteed accuracy of five “‘tenths.’”’ And Emerson 
Electric gets a better motor with uniform air gap... 
that produces uniform torque and rated horsepower 

.. that creates minimum electrical interference... 
and that lasts longer. 

If this cost-cutting case history triggers your imagi- 
nation, contact the nearest Erickson representative. 
He'll be pleased to demonstrate how Erickson Precision 
Expanding Mandrels can cut your assembly costs. 


AA-4133 














ID of stator assembly (lower left) requires 
no finishing operation after welding. ~*~ 
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editorial: 


As THIS IS WRITTEN, in the forepart of 
January and amidst a rash of good New Year's reso- 
lutions, it comes to us that we have been a bit remiss 
in expressing our gratitude to the thousands of you, 
our readers, who have been of great help to us in 
our editorial planning. 

We mean, of course, those of you who have 
“bothered” to answer our question, “Which article 
in this issue was of most interest to you?” This 
question appears at the bottom of each of our reader 
service Inform-A-Gram cards. We said “bothered” 
advisedly because we know you are busy people and 
that it is a bit of a chore for you to take time out 
to write, as so many of you do, the full title of an 
article, author's name, and page number. 


We would, therefore, like you to know that a lot 
of attention is devoted to your efforts. As the cards, 
pertaining to a given issue, come back to us they are 
serviced first as to your encircled numbers calling for 
information on any editorial or advertised items. 


After your queries are relayed to the proper sources, 
the cards come to us here in the editorial department 
for a very thorough going over. 


They are read by all of us who have to do with 
TOOLING & PRODUCTION’S editorial content 
and then tabulated, both as to article subject and 
your job title. Thus by statistical projection we 
know how many of you are most interested in what. 
And we like to think that by these procedures we 
come to know you and your interests quite intimately 
and can do a better job of tailoring our editorial 
subjects to your expressed preferences. 


Thanks to the information you give us we have 
a lot of editorial yardsticks to work with. We know, 
for instance, what percentage of you found Decem- 
ber's “The Dynamics of Confidence” by Chrysler 
president Colbert of greatest interest, as well as the 
number who were most appreciative of Fred Kahl’s 
“Servo and Feedback Principles Explained.” A most 
impressive number of you “voted” for Julius Hull- 
man’s developments in tubular stampings. 


Even more exhaustive is our own research depart- 
ment’s querying of several hundred readers per month. 
Again, many thanks are due to those of you who 
check-mark and return these editorial evaluation 
cards. They are studied and punched for analysis and 
classification of your collective opinions. 





Our Thanks To You... 


And You... And You 


Thus you are doing a bigger job than you may 
realize in keeping us on target in procurement and 
presentation of “job related” editorial subjects. 


In our further and continuing endeavor to im- 
prove the styling, make-up, and content of TOOL- 
ING & PRODUCTION those of you who have 
been approached have very graciously cooperated 
with the field interviewers of an editorial research 
organization which we have retained for the express 
purpose of learning in still more detail about your 
reading likes and dislikes. . 


Quite a few of you, randomly selected, from New 
York to Los Angeles have met these interviewers and 
have given generously of your time. With them you 
went into a huddle over our September 1955 issue. 
You who participated know how searching the inter- 
views were. You were invited to express your 
opinions on everything from use of color on the edi- 
torial pages to the degree of technicality you desire 
in an article. Your opinions were recorded, accu- 
rately and in full, and transmitted to the editors. 


This was just a beginning. Still others of you 
will be invited to give us the facts of life about later 
issues. The interviewers don’t pull any punches and 
they make it very easy for you to let your hair down 
and tell all. 


We know that many of you who expressed una- 
nimity regarding certain aspects of September's 
TOOLING & PRODUCTION will have noted that 
our January 1957 issue incorporated changes in line 
with your thinking. We pledge you that there will 
be further changes and improvements toward easier 
reading, more informative and diversified articles, 
more attractive lay-out and art work, and more con- 
venient positioning of some of the traditional pages 
and features. 


The sole objective of this entire editorial research 
program is that by adhering to your wants and pref- 
erences TOOLING & PRODUCTION may be of 
continually increasing value to you in your work — 
to the extent that you will look upon TOOLING & 
PRODUCTION as your favorite magazine. 


For your past help we sincerely thank you, and for 
your future help we will be equally grateful. 


editor 
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**More than 


TWENTY MILLION HITS 


since we changed to Lamina 
Guide Pins and Bushings!?”’ 


SHOULDER TYPE PIN, 
1” to 4%” diameter. 
Straight and Removable 
types also available. 


“Since changing to Lamina Guide Pins and Bronze-plated Bushings 
on our dies, they have run more than 20,000,000 hits . . . and 
they're still going! Formerly, the best we could get was 4,000,000 


. ” Thee: - . LONG SHOULDER Bronze Plated Bushin 
to 5,000,000 hits on any make.” This is a typical quotation from contains pin Guring entice seh. me 
an actual user letter. to 3” 1.D. 


Lamina bronze-plated wring-fit bushings are pre-finished on the 
1.D. Seated on a shoulder square with the die shoe surface and 
secured by special retainers, they assure distortion-free, full 
bearing surface that results in better die alignment, less mainte- 
nance and longer die life. 

Lamina Guide Pins are special tool steel, heat treated, spray 
quenched, hardened, ground and burnished. The uniform, hard 
surface resists wear, while the tough core won't bend in installation a B pros Ra oa Br 
or use. These dimensionally accurate pins do not “mushroom” 

or get out of round, and require no “running in.” 

There is a size and type Lamina Guide Pin and Bushing for 
every need. Our new catalog shows illustrations, applica- 
tions, dimensions and prices of more than 800 items. Ask 
your die set supplier, or write us for your free copy now. Str) RCL tel 





P.O. BOX 31, ROYAL OAK, MICHIGAN 


SPECIAL PINS AND BRONZE-PLATED BUSHINGS for any application 
. . + tailored to your requirements. Send prints for prompt quotation. 
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FEBRUARY 1957 — 8th ANNUAL CARBIDES FEATURE ISSUE 


Macuininc High TEMPERATURE 
ALLOYS WITH CARBIDES 


Tue APPLICATION OF CONVENTIONAL 
TECHNIQUES to the machining of a broad 
range of materials falling under the general 
classification of high temperature alloys has in 
the last few years become a critical matter to 
the tool engineer. True, for a longer period 
of time we have had to face a machining prob- 
lem on a group of materials with similar ma- 
chining characteristics, but the advent of the 
jet air age has greatly increased the volume 
of work to be done and has made it necessary 
for a vastly greater number of people to 
familiarize themselves with the problem so 
critical to national defense. 

So long as the efficiency and performance of 
modern aircraft depends on the ability of en- 
gine components, and to a somewhat lesser de- 
gree air frame parts, to maintain a high order 
of structural strength at elevated tempera- 
tures, it is not likely that the problem facing 
the tool engineer today will be any easier to- 
morrow. On the contrary, with aircraft de- 
signers constantly demanding better high tem- 
perature materials, and with our metallurgists 
constantly striving to satisfy these demands, it 
is reasonable to assume that those problems 
which are plaguing us today will be greatly 
magnified tomorrow. 

Even today the general subject of machining 
of high temperature alloys is extremely broad 
based because of the many chemical composi- 
tions involved, the wide range of physical 
properties possible with each composition re- 
sulting from heat treat and cold work, and the 





by William E. Montgomery 
Chief Service Engineer 

Carbide Sales Division 

FIRTH STERLING, INC. 
Pittsburgh, Pa. 





many cutting operations which must be per- 
formed on each alloy in any condition. This 
broad base would necessitate the writing of 
several volumes to give full coverage to all 
the details worthy of discussion, and in the 
present short piece it will be necessary to con- 
fine our thoughts to certain basic overall con- 
siderations. 

In attempting to rationalize the inherent 
difficulties encountered in the machining of 
these alloys, it is apparent that we are con- 
fronted with a number of phenomena, which, 
while they may not be exclusively peculiar to 
these materials, do play such an important part 
that they are worthy of special emphasis. 

As mentioned, there are many basic chemical 
analyses used in the make-up of these mate- 
rials for high temperature service. These 
range from comparatively low alloy steels 
through some of the more common stainless 
steels, and now include iron base and nickel 
base alloys designed especially for today’s 
rigorous needs. 


COMPOSITION 


Alloy c Mn. Cr. Ni. Mo. Fe. Ti. Cu. 
414 AS 12.5 2.0 84.0 

19-9 DL 32 1.0 19.0 9.0 1.35 65.0 Pr 

321 .08 2.0 18.0 10.0 69.0 

16-25-6 .10 16.0 25.0 6.5 60.0 

A-286 BF 3S 130 260 1.25 S20 2a 
Discalloy 03 1.25 13.0 26.0 3.0 54.0 1.6 

K Monel 66.0 1.0 29.0 
Inconel X .08 70 15.0 70.0 7H 25 


Figure 1 




















Inconel X 
K Monel 


Discalloy 





Alloy Steel 


8 9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 


Unit Horsepower Requirement 


Figure 2 


Figure 1 is included merely to show a cross 
section of the many possible analyses repre- 
sented in the general picture. 

No attempt has been made to list all possible 
alloys in this field, but it is felt that those 
which are listed will serve to represent the 
others. The reader will note a lack of similar- 
ity between most of the grades listed here. 
However, there is one common element, nickel, 
and the various grades have been listed in the 
order of their nickel content. 

The difficulty with which high temperature 
alloys are machined is attributed in large 
measure to this nickel content. Certainly, 
there are other prime causes such as other 
chemical elements, the severe tendency to 
work-harden, poor thermal characteristics, etc. 
But, for the purpose of our first consideration, 
we will use the nickel as a criterion. 

Figure 2 is presented to illustrate the rela- 
tive machinability of the alloys shown with 
respect to each other and with respect to the 
more common alloy steels. 

The unit horsepower values shown are ap- 
plicable to a given system of cut characteristics 
and are, of course, subject to change with any 
change in these characteristics, as well as with 
differences in other factors, such as heat treat- 
ment, size of the part, tool geometry, etc. 

Because horsepower required to perform a 
cutting operation is an accurate reflection of 
the cutting forces acting on a tool, it is now 
obvious that the forces involved in the cutting 
of high temperature alloys are considerably in 
excess of those met with in more common ap- 
plications. 

It may be well at this time to form a picture 
of the several forces acting on a cutting tool in 
operation. Figure 3 portrays the three active 
forces and their resultant. 

It is the hope of the author that the contents 
of this article will serve in some measure to 
help the reader understand these forces and to 
provide some assistance of practical means to 
resist them. 

To begin with, the widespread use of these 
materials is of comparatively recent origin, and 


because there has been little published in the 
literature on practical machining details, these 
form today a highly controversial subject. 
However, a careful analysis of the situation 
reveals that all these alloys are characterized 
by a number of common attributes. 

1. The High Shear Strength. This is re- 
flected in a high order of cutting forces acting 
on the tool. This condition has a necessary 
effect on any practical approach to a machin- 
ing job. 

a. Obviously, sufficient power must be de- 
livered from the motor to prevent stalling, 
eliminate chatter, and provide a smooth, uni- 
form rate of cutting. If this power is not de- 
livered, the result will be premature chipping 
of the edge of the tool, poor finish on the work, 
high tool cost and excessive damage to the ma- 
chine tool bearings and ways. 





Cutting force 









Feed force 





Cs] 


Fig. 3. Development of the resultant force consequent 
to the radial, feed, and cutting forces acting on a 
cutting edge. 

b. For the same reasons as above, the ma- 
chine tool work fixtures and cutting tool setup 
must be of rigid design and construction. 

c. Cutting tool shanks must be of ample pro- 
portions to prevent structural failures and to 
eliminate all vibration from the operation. 
The use of carbide inserts mechanically held in 
heat treated shanks is recommended. The tool 
overhang must be kept to an absolute mini- 
mum to prevent vibration. 

Generally speaking, the machinability index 
on these alloys is higher in the solution- 
treated or annealed condition, but in this con- 
dition they tend to be more “gummy”, with 
the result that they have a great tendency to 
load up on the cutting tool. It is then neces- 
sary to pay more attention to tool geometry 
and finish to minimize this condition. 

2. The cutting of high temperature alloys is 
nearly always done in the presence of very 
high operating temperatures as a function of 
their high shear strength and poor thermal 
conductivity. The result of this high concen- 
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tration of heat at the cutting tool and chip 
interface is accelerated chemical activity in 
this immediate area and a built-up edge, as 
illustrated in Figure 4 (a). 

The built-up edge is actually a localized 
welding of the chip to the cutting tip, the weld- 
ing having been facilitated by the combination 
of heat and pressure. The continual passage 
of the chip over this area causes these minute 
weldments to break off, and in so doing, a very 
small particle of the tool tip is fractured and 
carried away with the chip. 

The result of this action, repeated over and 
over again, is a mechanical erosion to the 
point where a groove or crater is worn into the 
face of the cutting tool. This is shown in Fig- 
ure 4(b). 

If allowed to continue, this process will 
create a reduction in the flank angle («) of the 
leading edge of the cutting tool to the extent 
where it will no longer support cutting forces 
and fracture will occur, as illustrated. 

There are, of course, certain preventive mea- 
sures which we can take to postpone tool fail- 
ure because of high operating temperature. 

a. Keep the cutting edge as cool as possible 
through the use of a constant flood of coolant. 
Heavy duty soluble oils or detergent type 
emulsion are quite effective. 

b. Keep tool as sharp as possible. It is ad- 
visable to remove tools from service for re- 
grinding in the case of brazed tools or for in- 
dexing of button or slug type tools before the 
full extent of possible life has been realized. 
The maintenance of sharp edges will pay off 
in better product and lower tool cost in the 
long run. This is particularly true when ma- 
chining lighter sections where there is a dan- 
ger from distortion, due to the increase in cut- 
ting pressures which dull tools would create. 
Dull tools will also have an adverse effect on 
surface quality of the work. 

c. Use the best combination of cutting tool 
material and tool geometry possible. 


Fig. 4. High concentration of heat 
results in (a) the built-up edge 
and (b) the subsequent fracturing 
and cratering. 


Basic grade recommendations will be made 
later. A combination of 0° back rake and at 
least 6° side rake is usually quite effective. 

Normally, relief angles on the carbide are set 
at 6°, but in cases where trouble can be attri- 
buted to edge chipping, it will be helpful to 
reduce the relief angle to about 3° for a dis- 
tance of from '%45” to 4%,” under the cutting 
edge. 

3. In the forged or cast condition these alloys 
tend to be badly scaled. This scale is extreme- 
ly hard and tightly adherent. 

The constant impact of this scale on the 
sharp cutting edge of a carbide tip causes 
mechanical failure of the tip through chipping 
at the scale line before the cutting point, itself, 
has had an opportunity to wear out normally. 
This premature failure can be postponed effec- 
tively by drastic honing of the cutting edge of 
the tip at the depth of cut, or scale line, as 
shown in Figure 5. 

The radius or chamber honed on the edge 
may be as much as 0.030” without an adverse 
effect on the operation. 

Actually, for better tool life and to mini- 
mize build-up, the edges in other cutting areas 
should be lightly honed to about 0.002” to 
0.004” radius or chamfer. 

Whenever possible, it is important to estab- 
lish the depth of cut at a value which will in- 
sure keeping the nose of the tool buried under 
the scale at all times. 

4. These alloys are extremely abrasive and 
exhibit severe wear on tools. To resist this 
wear, the hardest possible cutting material 
should be used, provided, of course, that ex- 
cessive tool breakage can be avoided. 

Cutting of a chip from these materials is 
usually accompanied by the formation of a 
secondary shear, and harder carbides are effec- 
tive here, as well. 

5. In machining, the high temperature alloys 
tend to work-harden badly in the chip and in 
the body of the work under the cut. 


Frecture 


Built 4p edge Crater 


Heat 
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Fig. 5. Generous honing of the cutting edge to as 
much as a 0.030” radius at the scale line or depth of 
cut will prolong tool life without adverse effect on 
the operation. 


For this reason, secondary or finishing cuts 
should be avoided, if possible. When finish 
cuts are necessary, the depth of such cuts 
should be at least 0.010” to insure getting the 
cutting tool in operation under the glazed and 
hardened surface skin. 

We have found that the size of the nose 
radius has a marked effect on the extent to 
which work-hardening takes place. Figure 6 
is presented to illustrate this effect. As the 
chip thins around the large nose radius until 
its thickness becomes zero at the point of tan- 
gency of the radius with the end cutting edge 
angle, there is an increasing tendency to wedge 
the chip between the cutting tool and the work. 
This wedging has the effect of work-hardening 
and glazing the surface immediately under the 
cutting tool, increasing the difficulty of any 
subsequent operations which may be required. 
The comparatively broad contact of the larger 
nose radius has the same effect. 

The reduction of the nose radius to the 
smallest possible size will go far to minimize 
the surface hardening problem. Actually, very 
effective results have been achieved with 
sharp corners used in conjunction with steep 
lead angles over a wide range of operations, 
including the rough skinning of forged billets. 

While on the subject of tool geometry, a 


hip thins 
2 












Norma/ chip—~/ 
thickness k 


Fig. 6. A large nose radius can be responsible for 
chip wedging and work hardening. Reducing nose 
radius to the smallest possible will go far to minimize 
the surface hardening problem. Actually, sharp corn- 
ers and steep lead angles give very effective results. 







word regarding the side cutting edge angle 
would be in order here. The machining char- 
acteristics peculiar to high temperature alloys 
make it advisable to use a fairly steep angle 
here, generally in the neighborhood of 30°. 
Refer to Figure 7. 

For one reason, because of the high shear 
strength and resultant high loads on the tool, 
taking the initial impact load at a point “A” 
well back of the weak nose will prevent much 
undue tip breakage. As the tool progresses 
into the work at the start, the load is built up 
gradually until the full depth of cut has been 
reached. 

A side cutting edge angle also thins the chip 
for a given axial feed “F’”’, resulting in a small- 
er load on the tool per unit of area. The total 
metal removal per unit of time, again with a 
given feed, is not changed, because of the fact 
that the chip is longer than it would be if a 
straight sided tool were to be used. 

This lead angle also provides a greater vol- 
ume of carbide at the cutting point, which al- 
lows for better dissipation of heat generated 
at the point. The greater nose angle “B”, 
which naturally results, also contributes mate- 








Also see ‘‘Machining Work-Hardened Alloy Steels’’ by W. M. Halliday, 
Jan. °56, p. 64, and Feb. '56, p. 87. 





rially to greater strength of the tool where 
strength is most needed. 

6. Chipbreakers. This is another detail of 
tool geometry worthy of careful consideration. 
Figure 8 (a) represents the conventional step 
type chipbreaker, most commonly used in or- 
dinary work. Because of the extreme resis- 
tance of high temperature alloys to any at- 
tempt to change their shape or direction of 
movement, this type of breaker will usually 
not give satisfaction. The shoulder jams the 
chip, causing too tight a curl. Because of the 
jamming, much energy is wasted in producing 
plastic deformation in the chip, as evidenced 
by a rippling of the surface of the chip and an 
unnecessary thickening. The result is an in- 
crease in power required, higher tool forces, 
chatter and poor work surfaces. 

A chipbreaker, such as that illustrated at 
“b” in Figure 8, will give better results. It 
provides a stronger tool, a smoother flowing 
chip, reduced tool pressure and operating tem- 
perature, less built-up edge. 

The business of machining these alloys has 
in the last few years posed a real problem for 
Firth Sterling Inc., not only because of their 
interest in carbide applications, but also be- 
cause they are one of the country’s leading 
producers of high temperature materials. In 
order to properly prepare forged billets for 
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Fig. 7. The machining characteristics peculiar to high 
temperature alloys justify a side cutting edge angle 
in the neighborhood of 30°. Thereby, taking the 
initial impact load at point ‘‘A’’ well back of the weak 
nose will minimize tip breakage. 


aircraft component manufacturers, the ques- 
tion of rough machining had to be faced up to 
and answered. The result of a concerted effort 
to develop a tool which would most satisfac- 
torily do the job is pictured in Figure 9. 

This tool embodies many of the features and 
principles already mentioned. The shank is 
very ruggedly made and is carefully heat 
treated to give optimum physical properties. 

The cutting tip is mechanically held and a 
carbide anvil is provided for proper support 
and better heat dissipation. 

The chipbreaker is placed well back of the 
cutting edge for smooth, comparatively loose 
chip formation. The breaker is indexable and 
is seated in a recess in the cutting tip to elimi- 
nate the possibility of chips or dirt working 
underneath. 

A positive side rake is provided for freer 
cutting and a high (35°) side cutting edge angle 
is also incorporated. 


Fig. 8. The style of chip- 
breaker at (b) will give bet- 
ter results than the conven- 
tional one at (a). It (b) 
provides a stronger tool, a 
smoother flowing chip, re- 
duced tool pressure and op- 
erating temperature, and less 
built-up edge. 





Sharp corners are used on each of the six 
corners of the hexagonal indexable carbide in- 
sert. 

Lastly, with an eye to the urgent need to 
keep these cutting tools as cool as possible, 
provision has been made to water cool 
the entire working end of the tool. An internal 
canal has been machined into the head of the 
tool in close proximity to the carbide compo- 
nents. Hose connections have been attached 
to allow for a constant flow of water into and 
out of the canal. The result is that heat from 
cutting operation is carried away as fast as it 
is generated, and the cutting tip remains cool. 
Longer tool life per edge is realized using this 
tool than is possible with any other method 
tried. 


Carbide Grades _ 

Stainless Steel. Generally, a general pur- 
pose steel cutting grade of carbide (C-6) will 
give best results on the 400 Series of stainless 
steels, while a general purpose cast iron grade 
(C-2) will work best on the 300 Series. 

On any grade of stainless, best results on 
light secondary finish cuts will result from the 
use of the cast iron grades because of the abra- 
siveness of the work hardened skin and sec- 
ondary shear. 

High Temperature Alloys. Roughing oper- 
ations are best performed with a general pur- 
pose (C-6) or roughing (C-5) steel grade, while 
lighter operations will require the use of a 
general purpose cast iron grade (C-2). 


Cutting Speeds 

Practical speeds cover a wide range, depend- 
ing on work hardness, surface condition, analy- 
sis and nature of the operation, but in general, 
most roughing on stainless steel is done be- 




















Fig. 9. This tool design resulted from Firth Sterling’s 
extensive production of high temperature materials, 
and the furnishing of rough machined billets for air- 
craft component manufacturers. Water is piped 
through an internal canal in the head of the tool, and 
heat is carried away from the cutting operation as fast 
as it is generated. See text for all design details and 
performance advantages. 


tween 125 and 250 sfpm and finishing between 
200 and 375 sfpm. 

For high temperature alloys, speeds are 
normally somewhat lower than those used on 
stainless because of greater hardness, tough- 
ness and surface scale. 

Roughing operations are usually performed 
at 50 to 125 sfpm, while finishing speeds may 
range up to 225 sfpm. 

Because there is a close functional relation- 
ship between high temperature alloys and tita- 
nium, a word on machining of the latter may 
be of interest here. The cutting of titanium 
is characterized by the following: 

1. The presence of high operating tempera- 
tures at the tool and chip interface because of 
low thermal conductivity and because of a 
high unit pressure of the chip on the tool face. 
This high unit pressure is the result of very 
little plastic deformation in the chip, causing 
the chip to be thinner with a correspondingly 
smaller area of contact. The chip is naturally 
longer and this produces more abrasive rub- 
bing at the area of contact. 

2. The intense chemical activity of titanium 
at elevated temperatures. In operation, it has 
a tendency to alloy with almost all metals. 





3. Titanium, in spite of low shear strength, 
is very abrasive. 

Because of a high shear angle in the chip, a 
result of the slight plastic deformation, shear- 
ing forces are low, the principal cutting energy 
being expended in overcoming friction. 

In consideration of these characteristics, 
there are a number of practical conclusions to 
be drawn, which will be helpful in machining. 

1. Generally, the so-called cast iron grades 
of carbide give best results. Because of the 
alloying tendencies of titanium at elevated 
temperatures, the additional constituents in 
steel cutting grades of carbide may be unstable 
in the presence of metallic titanium. This con- 
clusion would account for the known rapid 
erosion of steel cutting grades. Straight tung- 
sten carbide grades used for cast iron cutting 
would, because of less alloying, offer lower fric- 
tional resistance to chip flow. This conclusion 
is confirmed by lower dynamometer readings 
on actual tests. 

2. Mechanically held carbide inserts will 
dissipate the high concentration of heat at the 
tool and chip interface better than brazed tools; 
the braze layer seemingly acts as a heat trap. 

3. Sharp tools will reduce cutting forces and 
operating temperatures. 

In this connection, it has been found that 
side cutting edge angles of 6° used in conjunc- 
tion with 0° back rake and a side rake of at 
least 6° are quite effective. 

4. For general work, the following sfpm rec- 
ommendations will be satisfactory. 


Pure Titanium Ti-Alloys 
Finishing 300 150 
Roughing 35 65 


These recommendations are, of course, sub- 
ject to change with changes in job conditions. 

5. The use of a copious flood of coolant is 
quite necessary. Water soluble oils in about 
a twenty-to-one solution have been found to be 
>ffective. 

6. Never stop a cut with the tool in contact 
with the work. The alloying previously men- 
tioned is usually present to some extent and 
stopping of the cut would result in a freeze at 
the interface, which would have to be broken 
when again starting up with resultant heavy 
tool damage. end 
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In further pursuit of this critical subject of 
machining high temperature alloys, we have 
an article destined for next month by William 
Hook, Ass’t. Production Superintendent, Con- 
tinental Aviation and Engineering Co. of 
Toledo. His article will deal with production 
problems encountered in aircraft components. 
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Fig. 1. This rope weaving strand head is a steel disc 
having 24 carbide guide rings secured in countersunk 
holes by Bondmaster 620. In service there has been 
no indication that the bushings will move or come out 
of the disc. 















Photo courtesy John A. Roebling’s Sons Corp. 


TrY CARBIDE BONDING 
wITH A No-Mix Epoxy 


A NEW DEVELOPMENT in adhesive tech- 
nology — the single-component, 100% solids, 
epoxy paste adhesive — is apparently provid- 
ing the long-sought-for answer to many of the 
problems encountered in the tool industry, 
particularly those concerned with the bonding 
of carbides to steel. 

For many years, alert members of the metal- 
working industry have been investigating the 
possible use of high strength epoxy adhesives 
in applications where the heat of silver solder- 
ing, brazing and welding present direct or po- 
tential hazards to the quality of the finished 
product. 

While it has been well established that these 
epoxies actually can provide the required 
strengths, such pastes were, up to very recent- 
ly, available only as two-component systems 
consisting of a resin and a hardener. With that 
type of formulation, each component must first 
be carefully weighed and the two parts thor- 
oughly mixed just prior to use, since the typi- 
cal pot life of such mixed material is usually 
limited to two to three hours. 

Adhesives of this type are well established in 
the aircraft industry, for example, where the 
unique characteristics of the materials being 


by Bernard Gould 
Manager, Market Development 
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bonded (such as aluminum honeycomb cores), 
together with the advantages in obtaining the 
specific strength vaiues demanded for aircraft 
applications, overcame the inherent limitations 
involved in working with specialized two-com- 
ponent systems. 

This two-component mixing technique, how- 
ever, has not lent itself to the type of mass pro- 
duction operations which are required for 
profitable operation in tool production and in 
other aspects of the metalworking industry. 


New, Single-Component Epoxy Developed 
Accordingly, while approval of epoxy ad- 
hesives in theoretical laboratory testing had 
been quite common throughout the industry, 
actual production usage lagged until the latter 
part of 1955 when the first successful develop- 











New non-flowing, low-heat ‘chemical 
fastener” eliminates distortion and em- 
brittlement in the critical joining of dis- 
similar materials, and offers possible 
cost savings of up to 90%. 





















Phote courtesy Riley Stoker Cor] 


Fig. 2. Used in coal pulverizing equipment, this ‘‘2nd 
effect’’ wearing plate has a tungsten carbide insert 
bonded with a one-part epoxy adhesive. 


ment of a one-part paste epoxy, Bondmaster 
M620, was achieved by Rubber & Asbestos 
Corp., manufacturers of industrial adhesives, 
of Bloomfield, New Jersey. 

For the first time it was now possible to 
overcome the physical difficulties involved in 
handling two-component systems in mass pro- 
duction. Although not as strong as the very 
best of available aircraft adhesives in peel 
strength and in its ability to withstand contin- 
uous service at high temperatures, the new ad- 
hesive development offered an excellent bal- 
ance of good all-around strength properties. 
Based upon the number of successful plant use 
reports, these strength characteristics appear 
to be more than sufficient for carbide wear 
strip applications and similar conventional 
metalworking use. 

The availability of these desirable properties 
promptly initiated a trend toward re-evalua- 
tion of adhesives as a fastening method. Asa 
result of this re-examination on the basis of the 
use of a one-part product, there is today an ac- 
ceptance of epoxies for tool component bond- 
ing in a continually growing number of plants 
throughout the country. 

The new Bondmaster M620 is a 100% solids 
epoxy which means there is no wait for sol- 
vent evaporation before mating the sections to 
be joined. In this new formulation, the ad- 
hesive chemists were able to introduce recent- 
ly developed hardener systems and an entirely 
new type of stable, compatible thixotropic 
agent. This combination enabled Rubber & 
Asbestos to create a paste adhesive which of- 
fers excellent storage stability, almost unlim- 


Be P46 
tase. 


Fig. 3. A screwdriver blade serves to apply the one- 
part thixotropic paste adhesive to the bearing race 
gage. Since the adhesive will not flow during the 
cure, thickness of coating determines thickness of 
‘*glue line” in finished assembly. 

ited “use life,” and a wide variety of practical 

curing cycles. 

The broad range of possible curing cycles 
permits the user to determine his own method 
of application, within specified limits, depend- 
ing upon the maximum amount of heat which 
he can tolerate in the making of the assembly 
or, if his problem lies in the opposite direction, 
upon the required speed of application if avail- 
able curing time represents his most important 
limiting factor. 


ALTERNATIVE CURING CYCLES 


Temperature in the Minimum Curing 





Bonding Layer ___ Time ns 
535°F 7 to 10 minutes 
500°F 12 to 15 minutes 
450°F 20 to 25 minutes 
400°F 40 to 50 minutes 
350°F 1% to 2 hours 
300° 4to 5 hours 
260°F 20 to 24 hours 


Only low “contact” pressures — on the order 
of 5 to 15 psi — are required. 


Eliminates High Soldering-Heat Dangers 


Conventional bonding techniques for the car- 
bide assemblies illustrated throughout this ar- 
ticle would normally have involved the use of 
silver solders whose application temperatures 
range in excess of 1,000°F. 

Consequent high heat hazards are high- 
lighted in the problems which were faced in 
the application of tungsten carbide bushings 
to steel discs at John A. Roebling’s Sons Corp., 
Trenton, New Jersey. 

In one typical application there, 24 carbide 
guide rings, Figure 1, had to be secured in 
countersunk holes on three different diameters 
of 234” O.D. by %4” thick strand head. 

Because of the great dissimilarity between 
the two materials involved, the relatively high 
heats demanded by silver soldering caused dis- 
tortion and possible embrittlement unless ex- 
treme care and proficiency were used in the 
soldering operation. This demanded extreme 
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skill in the wielding of the acetylene torch, in 
the type of flame movement used by the weld- 
er; in the proper flow-out of the solder; and 
upon the extent of care in post-cleaning of the 
flux residue. 

The engineers at Roebling swiftly realized 
that the use of an adhesive applicable as a 
smooth-spreading paste in its “as received” 
condition, would eliminate the human vari- 
ables involved in conventional bonding. 

After careful preliminary evaluations, it was 
decided to supplant conventional silver solder- 
ing by the new Bondmaster M620 for this ap- 
plication. Reports Roebling: “The equipment 
has been used in our rope shop and gives no in- 
dication that the bushings will move or come 
out of the steel disc.” 


Greater Uniformity Insured 


Since effective silver soldering in the tool 
industry calls for peak proficiency on the part 
of the welder, quality standards may vary 


Fig. 5. Jig is used to hold carbide gage ring in posi- 
tion. Clamps apply sufficient pressure to enable as- 
sembly to be put in oven without disorientation. Mere 
contact pressure is required in effecting bond. There 
is no need for elaborate bonding presses when 100% 
solids epoxy adhesives are used. 


Fig. 4. Positioning of carbide ring on gage after 
adhesive is applied. 


with the ability and experience of the indi- 
vidual operator involved. The minimization 
or elimination of this possibility of non-con- 
formity to specified standards has been a basic 
target of design and production engineers in 
the industry for many years. 

Still other considerations in conventional 
fastening methods are those involving the pos- 
sible entrapment of soldering flux. There is 
an unavoidable tendency toward corrosive ac- 
tion unless careful (and time-consuming) clean- 
ing procedures are followed. As a result, here, 
too, uniformity in mass production is extreme- 
ly difficult to pre-establish with any certainty 
since it is once again directly related to the pro- 
ficiency and conscientiousness of the employee 
involved and of the supervisory personnel. 

In the very same way, the normally advan- 
tageous “quick flow” characteristics of silver 
solders demand experience in maintaining 
close control by the production worker. Rela- 
tively precise techniques must be enforced in 
order to hold this flow within those areas for 
which it is meant. 

It was the search for a means of eliminating 
these factors which spurred adhesive chemists 
toward further developmental work on epox- 
ies. As a direct result, the current availability 
of a bonding material which is spreadable by 
brush or spatula and which lends itself to com- 
plete control in every phase of application has 
led to comments like those of Mr. Charles H. 
Brenner, Divisional Plant Engineer of Roeb- 
ling’s: “This material provided a simple and 
efficient means of bonding in comparison to the 
silver soldering and brazing, which have been 
used in the past.” 


Fig. 6. Jig with assembled gage is placed in Cenco 
electric oven where curing takes place at 149°C. 
Curing time varies with size of carbide insert. Post- 
curing within recommended limits does not adversely 
affect the bond so that removal from oven is not a 
critical time factor. 











One-Part Adhesive Lends Itself 
to Mass Production 


The elimination of so many of the variables 
encountered in conventional bonding, and the 
greatly simplified application requirements, to- 
gether with the relatively low curing tempera- 
tures (260°F to approximately 535°F) of the 
new Bondmaster M620, now makes it possible 
to “upgrade” and to simplify an entire phase 
of metalworking mass production. 

The new one-part resin mixture may be ap- 
plied directly from the shipping container as 
an easily spreadable paste, about the consist- 
ency of a moderately firm cold cream. Spatu- 
la, brush, squeegee or even a screwdriver blade 
can now replace bulky oxy-acetylene equip- 
ment. 


Thixotropic Characteristics 

The soft, buttery consistency of Bondmaster 
M620 makes it extremely easy to spread 
smoothly and evenly. Its thixotropic quality 
enables it to maintain its form once applied so 
that it does not flow or drip during the curing 
cycle regardless of which of the recommended 
curing cycles is adopted by the tool manufac- 
turer. 

In other types of joining, this unique thixo- 
tropy makes the new paste adhesive particu- 
larly effective for “poor fit” and similar void- 
filling applications in addition to its primary 
advantages where the dripping or running of 
the bonding agent must be controlled within 
set boundaries. 


Riley Stoker Increases Service Life 250% 

Riley Stoker Corp., of Worcester, Massachu- 
setts, manufacturers of steam generating and 
fuel burning equipment for public utility, in- 
dustrial power and heating plants, have used 
Bondmaster M620 to secure wear-resisting 
tungsten carbide inserts, Figure 2, in the “2nd 





Fig. 7. Typical parts hay- 
ing carbide segments bond- 
ed with Bondmaster M620. 
Long bar at bottom is a 
wear bar from a Cincinnati 
centerless grinder. 


The three center pieces are 
race gages from automatic 
gaging machines. Races re- 
volve on carbide inserts 
while being gaged. 


The upper three wheels are 
honing rollers having car- 
bide packets bonded around 
each wheel. 


The upper pair of carbide- 
bonded parts are backing 
plates from a grinding ma- 
chine. 


effect” wearing plates used with Riley “50” 
Pulverizers. 

“Although the 2nd effect wearing plates have 
a high alloy content”, reports Riley Stoker, 
“with some units, circumferential grooving 
was occurring just below the pulverizing ele- 
ments when used with some of the higher 
abrasive coals. The wear was caused by a high 
concentration of coal particles in a dust cloud 
concentrated at this point. After a thorough 
study of the problem, a new wearing plate de- 
sign was developed which incorporated an in- 
sert of tungsten carbide installed at the point 
of wear and grooving. Initial methods involv- 
ing the use of silver solder to secure the tung- 
sten carbide inserts proved impractical for 
various reasons. Tests were made using Bond- 
master M620 and it was established and proved 
to be the most efficient and economical ad- 
hesive for this purpose.” 

They continue: “Bondmaster M620 is applied 
to the cored slot in the wearing plate and to 
the tungsten carbide insert before being in- 
serted in position. The assembly is then placed 
in a 300°F oven for approximately four hours. 
Upon removal from the oven the castings are 
allowed to cool at room temperature and then 
the Bondmaster M620 is checked for proper 
hardness with a sharp pointed tool. Following 
inspection, the wearing plates are ready for 
assembly. 

“This new wearing plate design”, concludes 
the report, “has increased life of service by at 
least 24% times.” 


Bearing Manufacturer Ups Carbide 
Insert Life from One Week to Six Months 
Diversified applications of the new adhesive 
in other areas of metalworking manufacture 
indicate still other fields wherein adhesive 
bonding may be expected to supplant certain 
types of soldering. The “case history” illus- 
trated in detail here, Figures 3 to 6, is that of 
a leading manufacturer of roller bearings, who 
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maintains extremely close tolerances in pro- 
duction and whose processes involve constant, 
close quality control. 

In that plant, surface wear constituted a se- 
rious problem on much of the equipment on 
which the parts were continually being auto- 
matically gaged. As the backing plates in the 
gages wore down, the measurements were 
thrown off. Originally, the metal inserts were 
welded to the plates but these inserts, too, it 
was found, wore down too swiftly. Carbide in- 
serts were then substituted because of their 
excellent wearing qualities. 

While the carbide inserts apparently offered 
an ideal solution to this problem, the brazing 
or silver soldering of the carbide to the metal 
presented what appeared to be an insurmount- 
able problem since it was found that the 
amount of heat necessary to braze or solder to 
the metal distorted and split the carbide. 
Further, it was determined that if the actual 
heat input while soldering did not cause the 
split, the resulting cooling process, because of 
the differing coefficients of expansion in- 
volved, caused splitting after the job was com- 
pleted. Accordingly, the results were extreme- 
ly uncertain and carbide inserts which had 
been soldered or brazed lasted anywhere from 
a day to a week. 

Technologists at this bearing plant were 
among the first to recognize the advantages of- 
fered by the lower heat demands of the thixo- 
tropic one-part paste adhesive. They swiftly 
determined that all uncertainty about carbide 
splits from warped metal could be eliminated 
since extreme heat would be completely 
avoided during the bonding operation, regard- 
less of the skill of the bonding personnel. 

In one typical application, Figure 7, carbide 
inserts are joined to a Cincinnati wear bar with 
Bondmaster M620 and cured for about six 
hours at a temperature of 149°C. The average 
life of carbide inserts thus applied is current- 
ly reported to be in excess of six months as 
compared with former one day to one week 
stability. 


Limitations of Adhesive Bonding 


Certain limitations, it must be noted, are in- 
volved in the use of adhesives in the tool indus- 
try. Primarily, these are concerned with the 
amounts of peel strength required in the bond 
and with the level of elevated service tempera- 
tures at which the bonded assemblies are 
meant to perform. Epoxy adhesives, as a class, 
while exhibiting satisfactory block shear and 
tensile shear strengths, are limited in their 
peel characteristics in carbide tool work. Ac- 
cordingly, despite the fact that block shear 


strengths of up to 8,000 psi have been reported 
by users, it is extremely doubtful whether this 
new bonding method would lend itself to many 
types of carbide cutting inserts where enor- 
mous peel resistance (on the order of welding 
strengths) is required. On the other hand, 
wear plate applications which involve sub- 
stantially lower peel strength requirements 
are apparently unaffected by this limitation. 

Similarly, the thixotropic nature of the ma- 
terial, while of a definite cost advantage in the 
elimination of “post-cleaning” labor and time, 
nevertheless precludes not only all capillary 
flow but even those normal free-flowing char- 
acteristics which are a basic characteristic of 
silver solders. On the other hand, the fact 
that the new adhesive will not run or drip dur- 
ing cure makes it possible to lay down the 
adhesive in the exact position desired for the 
finished assembly with assurance that the po- 
sition and the thickness of the “glue line” will 
remain virtually unchanged from the moment 
of application until completion of the assem- 
bly. And, of course, all post-cleaning is en- 
tirely eliminated. 


Cost Factors 


Accordingly, while the new adhesive system 
was not intended to supplant all conventional 
joining methods by any means, the experience 
of the firms now using this new “chemical fas- 
tener” definitely indicates that the one-part 
100% solids epoxy adhesive can and does re- 
place much silver soldering and certain types 
of brazing where ease of application is impor- 
tant and where susceptibility to high heat dis- 
tortion is a critical factor. 

Accordingly, a comparison of the price struc- 
tures of the two joining materials is of impor- 
tance for the production engineer’s and tooling 
engineer’s cost analysis at this point. 

Silver solders, as an average, are currently 
available within a price range of from $11 to 
$18 per pound. As opposed to this, Bondmas- 
ter M620 in production quantities is currently 
priced below $2 per pound. 

It is evident, therefore, that on a pure “cost- 
of-raw-material” basis, savings of as much as 
90% are possible if the substitution between 
the two systems can be made. 

Further, despite the fact that the use of ad- 
hesives can, then, represent substantial cost 
savings, a major driving force toward the 
adoption of this material since the time of its 
introduction has been the ability to achieve 
greater uniformity in all aspects of application 
and the ultimate production simplification 
which this new “chemical fastening” method 
offers. 


end 








IN VERTICAL-SPINDLE SURFACE GRIND- 
ING, there is a choice between what some ma- 
chine builders refer to as a multiple-pass 
machine and a single-pass grinder. The multi- 
ple-pass machine incorporates a single mas- 
sive vertical grinding spindle, in connection 
with which it may be necessary for the work 
to be passed beneath the wheel several times 
to do the required job. 


The single-pass machine may incorporate 
two, three, four or five vertical spindles, the 
general idea being use of a single rotary table 
or chuck, indexing each workpiece under the 
various spindles progressively. With a con- 
tinually-larger proportion of work to be sur- 
faced being routed to heavy-duty surface 
grinders rather than to planers or millers, an 
exceedingly wide range of surface grinding is 
performed. The greatest advantage of the 
vertical-spindle type of machine, however, is 
on parts of relatively-small area, having 
lengths and widths sufficiently small to throw 
them within the working range of a rotary- 
table or rotary-chuck grinder. 


Whether a single-spindle or multiple-spindle 
unit is employed, any one or all of the spindles 
may be equipped either with a cylinder wheel 
or with one of several designs of segmental 
wheels. Regardless of whether a cylinder 
wheel or segmental wheel is employed, grind- 
ing is performed by the flat edge of the end of 
the grinding component. 


Under these circumstances, grinding char- 
acteristics are completely different than where 


VERTICAL-SPINDLE SURFACE GRINDING 
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wheels of peripheral type are used; with a cy]- 
inder or segmented wheel, a large area of 
abrasive is continually in contact with large. 
area work, as against theoretical line contact 
where the periphery of a wheel is used for 
grinding. Very frequently, heavy cuts are 
taken on vertical-spindle grinders, ranging 
anywhere from 4,” to 44”. 

Thickness of the cut which may consistently 
be taken is largely determined by area of con- 
tact between wheel and work. Where work- 
pieces are of such nature that such area of con- 
tact is small, much less heat will be generated, 
and heavier cuts become feasible, with other 
things equal. Sometimes, where area of con- 
tact between wheel and work is very small, 
cuts much heavier than %4” can be removed 
advantageously. Obviously, this is not to say 
that relatively-small cuts are not handled with 
equal facility. Where cuts are relatively small, 
the operation can be speeded accordingly. 

In cases where a rotary table is used to carry 
workpieces beneath succeeding vertical grind- 
ing spindles, work-holding fixtures are often 
designed for automatic clamping and release 
of the work. Surfacing of the sides and joints 
of connecting rods constitutes an important 
instance of such grinding. Where machines 
incorporating multiple vertical spindles are 
used for grinding the sides of connecting rods, 
the work-holding fixtures are usually arranged 
so half of them hold the rods with one side up; 
the other half with the remaining side up. 
Thus, both sides of the rods are surfaced in the 
same operation, with close tolerances held. ., 















Close-up view of multiple vertical- 
spindle production grinder, surface 
grinding sides of connecting rods. 
The revolving table carries the 
workpieces under the different 
wheels progressively. Arranged 
around the periphery of the re- 
volving table are stationary cams, 
which actuate fixture elements for 
clamping and unclamping the work. 


Courtesy Mattison Machine Works 
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Fig. 1. Before attempting to sharpen a carbide tipped 
cutter, look it over carefully to determine how much stock 
removal is necessary to free it from all defects. Usually, 
a combination of facing to remove the crater and OD 
sharpening to remove the wear land will give the best 
tip life. The facing operation can be done either between 
centers or from a work head on any universal grinding 
machine. 


4(Q) POINTERS 


FOR MILLING WITH 


Tue 40 POINTERS GIVEN HERE should be 
helpful to tool engineers and shop supervisory 
personnel. They briefly highlight the more 
important fundamentals to remember when 
tooling up for or milling with carbides. The 
list is not complete, of course. No list could 
be. Observance of these rules won’t eliminate 
all milling troubles. But they will eliminate 
90% of the most common obstacles to getting 
the most out of milling with carbides. 


The Machine Itself 

1. Be sure it has ample power for the job 
under consideration. 

2. It should be in good running condition, 
with gibs tightened to remove all play from the 
table. 

3. Eliminate backlash from the table feed. 
(If your cutter is mounted on one of the newer 
horizontal machines, the lead screw will have 
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a backlash eliminator to prevent the work- 
piece from being pulled into the cutter.) 


Cutter Drive and Arbors 

4. When flywheels are needed to minimize 
vibration, mount these as close to the cutter as 
possible. 

5. Arbors should be of proper size. There 
seems to be a tendency to use arbors that are 
too small when milling with carbides. Re- 
member, table travel is four to five times fast- 
er than when milling with high speed steel 
cutters; thus more arbor rigidity is required. 
As a guide in arbor selection, keep in mind that 
the rigidity of an arbor varies as the fourth 
power of its diameter. In other words, the 
rigidity of a 2” arbor is three times that of a 
14%” arbor. 

6. The taper shank should be free from nicks 
or burrs for a snug spindle fit. 
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Fig. 2. Setup illustrates tooth with negative radial 
rake. Adjust the height of either the table or grind- 
ing head so the wheel covers the carbide tip only. 


7. Arbor should run true. 

8. Driving keys should be heat-treated qual- 
ity steel of the right size. 

9. Collar diameters should be as large as the 
hub of the cutter, with faces smooth and 
parallel. 


Fixturing 

10. In designing a fixture, try to “drape” it 
around the part to get maximum rigidity. 
Keep in mind the faster table travels being 
used. 

11. The fixture must clamp the work secure- 
ly and give full support under the cut. This 
support is most essential in frail workpieces. 

12. Keep overhang to a minimum. 

13. Direct cutting pressures away from 
clamps or movable jaws, and toward the most 
rigid part of the fixture. 

14. Clamp the part in a downward direction 
in the direction of the feed. 

15. Design the fixture base large enough to 
withstand the longitudinal, axial and vertical 
forces acting upon it. 

16. Give special consideration to the axial 
force when extreme corner angles are used. 

17. Streamline fixture design to enable chips 
to flow from the fixture naturally by gravity. 


Chip Control 
18. Provide proper guards to control the dan- 
ger of flying chips. 


19. Be careful that chips don’t gather at 
locating pads, clamping pads or have a chance 
to accumulate where the cutter teeth enter the 
part. 

20. Watch out for pinching of chips between 
the tool and the workpiece. The cutting edges 
can be nicked easily this way. 

21. When milling a gummy-type material, 
use a wire brush continuously rotating lightly 
against the cutter’s edge to remove chips. 


Conventional vs. Climb Cutting 


22. Conventional cutting should be used 
where materials have a hard or scaly surface. 
Keep in mind that this method has a tendency 
to loosen the workpiece by lifting the work 
jig, table, etc. from their bearing surfaces. As 
the cutter revolves against the work it is forced 
away by the feed. This, in turn, has a tend- 
ency to spring the arbor. The action con- 
tinues until the arbor overcomes the resistance 
of the work to the cutting forces and the tooth 
enters the work. Abrasive action and heat 
generated in conventional milling are usually 
more destructive to the cutting edge than the 
cutting action itself. 

23. Climb cutting usually results in better 
finishes. When climb milling, keep all moving 
parts of the machine tight enough to prevent 
backlash or “pulling in”. Extra quality, better 
production and longer tool life are well worth 
a little extra caution required for climb mill- 
ing. Heavier feeds together with better fin- 
ishes are possible because component parts are 
under a steady pressure. Cutter teeth have 
quick and positive entrance into new metal, 
there being no riding of previously milled sur- 
faces and thus less abrasive action on the tooth. 








TABLE I—Starting peripheral speeds for milling 
various materials with cemented carbide. 





MATERIAL STARTING SPEED SFPM 
Aluminum & Magnesium 1000 up 
Copper 1000 up 
Brass—soft 1000 up 
—hard 400 
Bronze 400 
Malleable Iron 350 
Cast lron—soft 275 
—medium 250 
—hard 200 
Chilled Iron 100 
Cast Steel 200 
Steel—100 Brinell 450 
—150 400 
—200 350 
—250 300 
—300 250 
—350 200 
—400 150 
Stainless Steel 400 


INCREASE SPEEDS FOR: 


¢ Soft materials 

¢ Better finishes 

¢ Small diameter cutters 
« Light cuts 

e Frail workpiece 


REDUCE SPEEDS FOR: 


¢ Hard materials 
Abrasive materials 
* Sandy castings 

* Heavy cuts 

e Heavy workpiece 


¢ Rigid setup ¢ Frail setup 
¢ High nickel or manganese * Thread milling (50 to 100% 
content over the above figures) 
e Excessive land wear ° — chipping 
° Saws 
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TABLE t!l—Starting feeds (feed per tooth) for 


cemented carbide milling cutters, for milling cast iron, 
steel and non-ferrous metals. 





GENERAL 
TYPE OF CUTTER OR CUT START RANGE 
Face Mill .008 .005-.025 
Straddle Mill .008 .005-.025 
Channe! or Slot .008 .005-.020 
Slab Mill .007 .005-.020 
End Mill or Profiling .004 .003-.010 
Smal! End Mills .002 .001-.005 
Saw .002 .001-.005 
Boring .007 .005-.020 
Reaming .007 .005-.025 
Thread Milling 002 .001-.005 


These are starting points only, Other variables will determine the best 


tart oints 
wn of feeds and speeds.) 


DECREASE FEEDS FOR: 

¢ Frail anchorage 

© Frail cutter 

* Better finish on work 

¢ Deep slotting cuts 

e Where chips are unusually 
long and continuous 

¢ Chipping of cutting edges 


INCREASE FEEDS FOR: 


e Heavy cuts in a heavy work- 
piece well anchored 

¢ Light slabbing cuts 

« Abrasive materials 

¢ Scaly surface conditions 

« Excessive land wear 

e Easily machinable metals 

« Chatter 


Speeds and Feeds 

24. Cutting speeds should always be con- 
sidered in basic terms of peripheral feet-per- 
minute rather than revolutions-per-minute. 
The larger the cutter diameter, the lower the 
spindle speed can be for the same cutting speed 
in feet-per-minute. 

25. Check the physical properties of the ma- 
terial before attempting to select starting cut- 
ting speed. Then consult Tables I and II. 

26. When milling the harder and tougher 
grades of steel lower cutting speeds will tend 
to increase cutter life. 

27. When there is an indication of build-up 
of material at the cutting edge, increase the 
cutting speed to prolong cutter life. 

28. Usually, milling with carbides should be 
three to five times faster in feed per minute 
than corresponding milling with high speed 
steel. To get best results — select starting 






Fig. 3. Setup for grinding OD of 
a profile cutter from a work head 
attachment. 


speed from Tables I and II, and then try the 
next higher and lower speeds to determine 
which is best under existing conditions. 

29. Use as high a feed-per-tooth as possible 
in relation to the part being milled as the over- 
all setup will permit. 


Cutter Sharpening 

30. Consider a cutter dull when the wear 
land along the corner angle is about one thirty- 
second inch wide. Wider wear lands will 
cause rapid increase in cutting pressures with 
possible chipouts. This not only reduces life 
but also will put an added burden later on the 
cutter sharpening department. 

31. Sharpening of carbide tipped milling 
cutters should be by fixed grinding. The grind- 
ing wheel should be set to remove the same 
amount of stock all around to insure identical 
dimensions on each set of cutting edges and 
balanced chip load. 

32. Avoid removing an excessive amount of 
carbide per wheel pass. Resulting heat causes 
grinding checks, in turn resulting in fewer 
number of parts per grind. In finish grinding, 
it has been found that if stock removal per 
wheel pass is reduced to 0.0002” to 0.0003” 
there is not only a decided increase in the num- 
ber of parts per cutter grind .. . but also a 
greater uniformity in the number of parts pro- 
duced per cutter grind. 

33. Keep a record of the date of each cutter 
sharpening and the number of parts obtained 
per cutter grind. 

34. Best results will be obtained when sharp- 
ening if care is used in removing all previous 
wear on both the periphery of the cutting edge 
and the face of the tooth. 

35. Cutter sharpening leaves a light grind- 
ing burr at the cutting edge. This should be 


87 


removed when milling steel by substantially 
honing the cutting edge with a 320 grit silicon 
carbide hone. Parallel the direction of honing 
with the cutting edge while the hone is held at 
about 35° to the tooth face. Honing makes a 
solid cutting edge that can withstand cutting 


impacts. Unless this is done, particles will 
break off the edge on contact with the work- 
piece, causing a rapid breakdown of the cutting 
edge. 

36. Cutters used for milling cast iron and 
aluminum ordinarily do not require honing. 

37. Keep the grinding wheel clean and free 
from loading. Use an oil mist or a gravity 





Fig. 4. In sharpening the end 


cutter. 


sight feed unit. This will ensure against over- 
heating the carbide and developing grinding 
checks. 

38. In grinding, an intermittent flow of cool- 
ant is worse than none at all. 

39. Caution: When grinding carbide with a 
diamond wheel avoid contact with steel behind 
the carbide to prevent loading of the wheel and 
consequent overheating and cracking of the 
carbide. 


Finally 


40. Most carbide milling applications should 
be engineered. end 
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teeth of a cutter, the tooth face is 
parallel with the centerline of the 





Coming Soon: 





**100 Ways to Save Diamonds” 

**4 New Analytical Tool for Machine Tool Replacement” 
“Blanchard Grind at Higher (10:1) Feeds’’ 

‘For Better Brazing Start with the Fundamentals”’ 


Your “vote” for the article in 
this issue of greatest interest 
to you will be most appreciat- 
ed. Use the Inform-A-Gram 
card facing page 220. 
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Rules of the Road to 





Mutt1- DIAMETER 
HoLe ENGINEERING 


A SEGMENT OF TOOLING AND PRO- 
DUCTION that is the “grandaddy” of all 
modern day multiple tooling is the design and 
application of multiple diameter boring heads 
and cutters employing as many as 20 teeth 
performing a large number of operations in a 
single pass. 

This oldest form of multiple tooling, boring 
head design and engineering, is still the least 
understood except as it relates to reaming. No 
comprehensive data has yet been compiled on 
this highly specialized subject. Such tooling 
has always been the exclusive realm of the 
“long experienced” engineer. 

It has always been contended that each ap- 
plication of multi-diameter boring heads on 
steel is a special application requiring a tailor 
made solution and that this phase of tool engi- 
neering resists rule making of any kind. 
Actually, this is true to some degree with every 
kind of tooling. 

Experience has taught that while there are 
no identical solutions to different application 
or design problems, a few definite rules of the 
road can be set down to minimize many of the 
pitfalls and reduce some of the “trial and 
error” in approaching specific jobs. 

Lack of know-how, however, is not confined 
only to the design and engineering and appli- 
cation of this type tooling. The economics of 
such tooling and associated methods selection 
also require emphasis. 

It may surprise many to know that even with 
today’s advanced technology, potential manu- 
facturing savings frequently “die on the vine” 
through failure to evaluate such tooling and 
methods on more than the initial cost. 

The basis for evaluating the production and 


by Frank Gable 
Chief Engineer 


WESSON COMPANY 
Detroit, Michigan 





cost merits of this form of tooling is essentially 
the same as for any other — savings in direct 
and indirect cost. Naturally, any objective 
analysis must begin with the elimination of 
any preconceived ideas that “ ... it costs too 
much.” 

Without equating ALL factors supported by 
good day-to-day records, a true evaluation 
cannot be made. Experience has shown that 
even though this axiom is a foregone conclu- 
sion, it is one that is too often overlooked. 

The justification for converting from present 
methods to multi-diameter, multi-bladed bor- 
ing heads can be as varied as they are many. 
Any single factor of the formula for cost analy- 
sis can reveal sufficient cause. Note carefully 
that simplicity of tool design, in the case of 
boring, DOES NOT ALWAYS represent the 
most economical or efficient tooling ... as the 
cost evaluation is likely to reveal. 

Good tool design will have a more definite 
effect on cutting efficiency in the case of bor- 
ing heads than any other tool type. Neglect of 
seemingly unimportant features, for example, 
may result in greater horsepower consumption 
by as much as 30%. 

The number of operations that can be com- 
bined is limited only by the imagination of the 
tool or process engineer. In many cases, up to 
20 operations may be combined into a single 
machine with a single, multi-diameter boring 
head. 

Efforts to convert should be confined to 
multiple diameter holes that range from 1” to 
15”. While it is possible to apply multiple 
diameter boring heads on holes of larger di- 
ameters, there is a point of diminishing returns 
depending on the maximum production or the 
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Fig. 1. Axial and radial rake angles. Nature of mate- 
rial and type of cut will largely determine type of axial 
or radial rake angles employed. 


known life of the product design. 

For the design engineer, it is imperative that 
a complete analysis of the workpiece be made 
paying special attention to the maximum and 
minimum tolerances of the green forging or 
casting, presence of hard spots, free carbon, 
nickel, etc. 

Familiarity with the workpiece is a funda- 
mental rule for any tooling operation, but it is 
known generally that too little attention is 
paid to this rule until real trouble begins. On 
boring applications, this can result in complete 
and costly failure of machine and tooling... 
regardless of the amount of horsepower avail- 
able or the excellence of cutter design. 


It’s also important for the design engineer to 
know and to realize that economy and effici- 
ency of maintenance of this type tooling wil] 
be determined — not after the cutter arrives 
in cutter grind, but — in the design stages. 

There are additional data that the cutting 
tool designer should have at his fingertips but, 
in the main, they are the same requirements 
for any tool design: finish required, concen- 
tricity or relationships to be held between ma- 
chined surfaces, depth of bore, etc. 

Designing Boring Heads 

The design of a multiple diameter boring 
head employing two, three or more sets of 
carbide blades or inserts, in many respects, is 
similar to engineering a single point boring 
bar application. However, the problems are 
multiplied and magnified. 

In the application of multiple diameter 
heads, the greatest single problem is that of 
chip mechanics. Hence, in design, blade angles 
and chip clearances are most important. 

If boring into a blind hole, obviously all 
chips have to be pulled out the back. Where 
clearance for chip removal out the front of the 
hole exists, blade angles on the first diameter 
may effectively move chips in that direction. 

While the primary purpose of rake angles is 
to direct the chip away from the cutting edge, 
other important factors influencing blade angle 
selection are horsepower available, cutting 
action, finish required, age of machine, and 
material specifications. 

An example of how blade angle selection in- 
fluences horsepower consumption can be illus- 
trated by the use of negative radial and axial 
rake angles. By increasing these negative 
angles by only 5°, horsepower consumption 
will be increased by as much as 30%, depend- 
ing on the type of material being machined. 
Obviously, a change of this nature should not 
be made if sufficient horsepower is not avail- 
able on the particular machine to be used. 

In boring steel with multiple diameter cut- 
ters, the best general purpose angles employed 
are 7° POSITIVE AXIAL and 7° NEGATIVE 
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PRIMARY CLEAR. 
CHIP OR RELIEF 
GULLET { 


7 


SECONDARY 
CLEARANCE 

















Fig. 2. Blade geometry as seen looking at working 
end of tool. 


RADIAL (Fig. 1). Generally, this combina- 

tion provides a smoother finish, more efficient 

cutting action, requires less horsepower, and 
activates the chip back away from the cutting 
edge. 

The 7 & 7 combination actually creates a 
high shearing action on the chip. Occasionally, 
the requirements of a specific job will make 
it necessary to employ a different combina- 
tion of angles and, if so, it should be remem- 
bered that: 

(a) At high surface speeds (280 to 400) the de- 
gree of positive rake — radial or axial — 
should decrease while negative rake angles 
increase. 

(b) At high depth of cut (44” to 4%”) positive 
rakes should increase while negative rakes 
decrease. 

Equally important to remember is the speci- 
fic nature of the cut on all surfaces. If an in- 
terrupted cut, negative rake angles should 
definitely be used. 

The number of blades for each operation 
are decided arbitrarily by the speeds and feeds 
necessary to meet production requirements 
and cycle time. 

The best “tool life” chip loads are a mini- 
mum of 0.005” and a maximum of 0.020” per 
blade. Working within this range, total num- 
ber of blades per diameter of operation are 
determined by the following simple formula: 


Feed (ipm) o 
RPM x Chip Load per Tooth No. of blades 


A hypothetical computation might be a bor- 
ing problem calling for the following: 
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Fig. 3. Blade geometry as seen looking at tool in cut 
through vertical cross-section of workpiece. 


5.75” feed 
0.005” chip load/tooth 
5” bore diameter 
250 sfpm 
Computation: 
5.75” Feed 
195 RPM X.005ChipLoad — °Dlades 

Where rigidity of the machine is extreme, 
the chip load may be increased effectively by 
as much as 0.010” on both the minimum and 
maximum limits. Where the machine lacks 
rigidity, the range indicated will have to be 
reduced. 

Occasionally, job requirements may call for 
an excessive number of blades. In the interest 
of overall body strength, blade thickness must 
be reduced. This will affect chip load limits. 

By the same token, when body strength 
would be seriously impaired by too many 
blades, the designer should incorporate fewer 
blades even though recommended chip load 
limits may have to be increased. This is neces- 
sary to safeguard against complete cutter de- 
struction in application. 
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Blade Design 


In addition to axial and radial rake angles, 
primary and secondary clearance angles, cir- 
cular ground land, chamfer angles, base angle, 
and back taper must also be carefully selected 
and controlled. 

The clearance angles used will be directly 
affected by the feed, depth of cut, rigidity of 
the part and setup, and the hardness and type 
of material. 

The primary clearance angle (relief), af- 
fected by the above factors, is also influenced 
by the diameter of the workpiece. But, the 
most effective general purpose angles are 6° 
to 8° clearance on the carbide. These should 
be cleared to a cylindrical land (Fig. 2). 

In specifying primary clearance angles, it 
must be remembered that excessive clearance 
will cause chipping of the cutting edge and too 
little clearance will cause rubbing and chatter. 

Cylindrical lands are DEFINITELY recom- 
mended for all boring operations on steel and 
cast iron. They contribute to finer finish and 
help to hold size. Width of lands will vary 
from 0.007” to 0.020”. Generally, a land from 
0.008” to 0.012” will handle most cast iron and 
steel jobs. 

Actually, even a relatively small land will 
remain after grinding since it is extremely 
difficult — and highly impractical — to sharpen 
the blade to a keen edge. If tried, blades will 
wear rapidly and lose size. 

Practically all cutting by a boring cutter 
blade is done on the intersect line — the point 
at which the chamfer and leading edge of the 
land meet (Fig. 3). Practitioners also refer to 
this as the sizing point. 

The chamfer angles employed on boring cut- 
ter blades may range from 0° to 45° off the face 
of the blade, and the length of chamfer will 
vary with the depth of cut. 

Always make the chamfer at least \4,,” long- 
er than the maximum depth of cut. In this 
way, any possibility of cutting on the blade 
face is eliminated. See Figure 4. 

A secondary chamfer may be used to give a 
scraping action that helps to size and smooth 
the walls of the bore. The presence of a sec- 
ondary chamfer on many operations also con- 


Combining a number of cutting operations into such 
tools as these multi-diameter boring heads can often 
realize substantial savings for the user. Savings accrue 
through }) elimination of machines and/or work sta- 
tions, 2) elimination of handling work from one 
operation to another now done in the same setup, 3) 
better control of concentricity of multiple diameters 
and depth relationships, and 4) great reduction in 
relative machine downtime for tool setup and change. 
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tributes to more efficient cutting. 

The secondary chamfer or lead usually con- 
sists of 1° to 10° depending on the depth of cut. 
Actually, this chamfer is an extension of the 
prime chamfer and on cuts requiring large 
stock removal, it aids in “easing” the cutter 
into the cut and stabilizes the cutting action. 

Unless the operation specifically requires the 
use of a secondary chamfer, it is not recom- 
mended generally since its use runs up grind- 
ing costs considerably. 

Bear in mind that the uniformity in grinding 
blade chamfers must be held to 0.0005” to elim- 
inate any possibility of one or two blades per- 
forming all the work. If this happens, rate of 
tool wear increases rapidly and the hole will 
lose size. 

At the same time, a “whiplash” will be 
created that results in an “out of round” con- 
dition. It can be seen therefore that the addi- 
tion of a secondary chamfer should be care- 
fully considered. 

When finish is a requirement, a fair degree of 
finish can be effected by designing the blades 
in the body with the cutting edge “slightly” 
ahead of the centerline of the workpiece. 

If a high degree of finish is essential, go to a 
radius on the intersect line. As a general prac- 
tice, a radius is not recommended for multiple 
diameter boring heads. But where it is essen- 
tial, it must be remembered that the finish 
produced is influenced by both the amount of 
radius and lead angle. 

For example, a radius of 0.005” and a lead of 
0.0005” will produce a 3 micro-inch finish. On 
the other hand, a radius of 0.100” and a lead of 
0.008” will produce a finish of approximately 
47.8 micro-inches. Hence, as radius and lead 
increase, finish decreases; as radius and lead 
decrease, finish increases. 

Of equal importance is the back taper to be 
employed on the blade. On most jobs, the rule 
of back taper of from 0.001” to 0.002” per inch 
of blade length will prove adequate. However, 
on heavy roughing cuts, this may be increased. 
The same applies to abrasive materials. In 
finishing, 0.0005” taper per inch of blade length 
is recommended. 

On a new machine, or a machine with a good 
degree of accuracy, start with a back taper of 
0.001”. However, if there is possibility of mis- 
alignment, back taper should be equal to the 
greatest possible misalignment. 

To illustrate this, assume the spindle is out 
“a tenth” and the overall length of spindle to 
the cutting edge is 10”. The spindle error of 
‘ioth is multiplied at the cutter to 0.002”. 

Where a relatively wide land is used, a maxi- 
mum back taper should be incorporated to in- 





Fig. 4. 
Avoid small chamfers where irregular stock removal 
may result in cutting on blade face, adding to mainte- 
nance cost. 


Length of chamfer relative to depth of cut. 


sure adequate clearance. For example, where 
the land is 14,4”, back taper of from 0.003” to 
0.005” per inch of blade length is recommended. 


Blade Location — Placement 


ALWAYS place blades so that each is direct- 
ly opposed by another at 180°. When more than 
two biades are placed on any one diameter, 
STAGGER THEM IN PAIRS as shown in Fig- 
ure 5. One set can be 2° ahead of centerline 
while a second set can be 3° behind centerline. 

The net result is, each blade “cuts its own 
path” and results in a finer finish by elimina- 
tion of chatter and excellent cutting efficiency. 

At the same time, each set of blades should 
be staggered with blades on succeeding larger 
diameters to create a “through passage for 
chips to travel up the side of the cutter through 
the chip gullets of each blade above (Fig. 6). 

From a maintenance standpoint, the angle 
at which the blade is seated in the cutter body 
is extremely important. ALWAYS design in- 
sert slots on as large a cone (or base) angle as 











Fig. 5. Blades are paired to cut on same axial line, 
with pairs staggered as shown to minimize build-ups 
of harmonic vibrations. 
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Fig. 6. Relative blade location on successive 
diameters for free chip flow. Chips flowing from 
blades on smaller diameters utilize ‘‘gullets’’ of blades 
on next larger diameters. Note size of gullets. 


possible consistent with body strength. 

A large base angle will result in considerable 
savings, not only in grinding time, but in the 
total life of each blade. The MINIMUM angle 
recommended for either solid carbide blades or 
carbide tipped blades is 5°. If a smaller angle 
is ABSOLUTELY required, go to a tipped ser- 
rated blade. 


Fig. 7. Cone (base) angle effect on grinding. View 
exaggerated for clarity. Strive for large cone angles 
to minimize regrinding. 
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Figure 7 illustrates the effect of the cone 
angle on regrind economy. If it is established 
that 0.020” need be removed from the OD, dur- 
ing regrind, then simple trigonometry will 
show that, when the tool is moved out at 15°, 
less stock will have to be removed from the 
face to maintain the depth set-up dimension. 

Strive for a cone angle of 12° to 15° for the 
greatest economy and efficiency. 


Blade Type — Locking 

Use solid carbide blades wherever possible. A 
feature or advantage of the solid blade in ap- 
plication is the superior production ability of 
the solid carbide with inherently greater im- 
pact strength and rigidity. While slightly 
higher initially in cost as compared to carbide 
tipped blades, it provides many more regrinds 
thereby reducing the blade cost per piece. 

Blade locking can be achieved in one of sey- 
eral ways — each having its advantages and 
disadvantages. The choice of locking methods 
in many cases will be determined by a number 
of operational factors. 

Two basic methods are: 1) a mechanical lock 
on the face of the blade, or 2) a wedge on the 
face or beneath the blade. Selection will be 
influenced by amount of chip gullet required, 
ease of adjustment, amount of rigidity re- 
quired, the number of blades used, and the 
nature of the cut — interrupted or continuous. 

The mechanical lock employed on the face 
of the blade will prove a limiting factor where 
“large” chip gullets are required; however, it 
provides the easiest and fastest locking. 

Superior rigidity of locking and maximum 
chip gullets required can be achieved, using 
the wedge principle. Where an excessive num- 
ber of blades is required, dovetail locking will 
prove the best method with the wedge beneath 
the blade — the Rigidcut principle. 

A final important design factor that will 
affect maintenance and production costs is the 
provision made for either spindle or cutter ad- 
justment for depth. 

Where adjustable spindles are provided, con- 
siderable time savings in tool change, grinding 
and setup will be affected. Where spindle will 
be non-adjustable, incorporate an adjustable 
cutter adaptor. If used, individual blade out- 
adjustment will only be required every fourth 
or fifth regrind on the average. “ai 





Mr. Gable’s discussion will be followed, 
in the March issue, with a comprehensive 
Tool Trouble Analysis Chart. While re- 
lated directly to multi-diameter boring 
heads, much of the information will ap- 
ply to boring tools in general and even 
to other tool families. 











TOOLING & PRODUCTION 












; 
: 
| 
' 


















TION FEBRUARY 1957 95 


1@ 
“d 
T- 
il 


’ 


1e 


1e 


1- 


1g 
Il 


t- 








ee ee 








CarBipeE METALLURGY 


SIMPLIFIED 


Tue FACT THAT MORE THAN 150 designa- 
tions of carbide grades are in use by the vari- 
ous producers leads the average user to the 
belief that even the basic elements of carbide 
metallurgy are beyond his scope. However, 
the apparent complexity can be resolved, and 
an understanding of basic structures can be 
readily gained. This will help the tool tech- 
nician or the engineer at the drawing board to 
organize his carbide thinking. Then he can 
more effectively use carbides and solve more 
of the problems of tool application. 


Almost all the carbides in use can be classi- 
fied into three groups: Cast iron and non-fer- 
rous cutting grades; steel cutting grades; and 
wear or die application grades. Two of these 
(the non-ferrous and wear grades) are quite 
similar in composition and structure and 
actually consist of mixes of only two materials. 
These are tungsten carbide, which is the super- 
hard material that does the cutting job, and 
metallic cobalt which serves as a binder to 
cement or bond the carbide particles together. 
The only exception to this simple cobalt and 
tungsten carbide composition is where some 
manufacturers add a minute percentage of 
tantalum or titanium carbide to assist them in 
their manufacturing processes. 


Referring to the chart (Fig. 1), it will be seen 
that the only difference in the non-ferrous 
group is that the percentage of cobalt is 
steadily increased from grade to grade. As the 
cobalt percentage goes up, note from the chart 
that the strength or the toughness of the mate- 
rial increases. However, the hardness declines. 


by E. V. Anderlite 
Chief Metallurgist 
VALENITE METALS 


Division of The Valeron Corporation 
Royal Oak, Michigan 


Any such grade then represents a compromise 
between toughness and hardness and the best 
compromise for a particular job can be selected 
from the producer’s grade recommendations. 

The grain size of the tungsten carbide in the 
mix also has some influence on the properties 
of the material. A careful manufacturer con- 
trols grain size to the optimum in order to get 
the best machining ability in the tool. 

The basic non-ferrous and die grade compo- 
sitions shown in the chart have been in use for 
the past 10 to 15 years or longer. Since there 
is little latitude in composition of the non- 
ferrous cutting grades, the variations in per- 
formance among the brands are usually a func- 
tion of the manufacturing technique. Also, the 
non-ferrous group of carbide is quite simple to 
manufacture and since it has been standardized 
through practice for a long time, differences in 
performances between the brands are general- 
ly relatively slight and will not, as a rule, give 
rise to serious difficulty or tool failure on the 
job. A good many of the problems experienced 
with non-ferrous cutting materials originate 
in the work material or setup. 

Carbide technicians are frequently called out 
on trouble jobs where failure or poor perform- 
ance are attributed to failure or deficiencies in 
the carbide. A study of case histories among 
several companies reveals that less than 10% 
of such difficulties originate in the carbide. 

So it is a good general rule where trouble is 
experienced with the non-ferrous grades to 
check the setup, tool geometry, speeds and 
feeds, and the work material first. Your car- 
bide manufacturer can supply you with sound 















COMPOSITION OF CARBIDES 


Shown below are the compositions of cemented car- 
bides, classified according to the Carbide Industry 
“C”’ numbers. The percentage of each material used 
varies from manufacturer to manufacturer, generally 
within the narrow ranges shown. Differences in per- 
formance result from variations in processing methods 
and the amount of care used to eliminate impurities, 
control grain size, etc. in manufacture. For purposes 
of illustration the graphs are not to scale. Figures in 
thousands are the range of transverse rupture strength. 
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Figures with decimals are Rockwell ‘‘A” hardness. 
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CAST IRON AND 
NON-FERROUS GRADES 


Only two basic materials, cobalt 
and tungsten carbide, are used to 
make non-ferrous carbide grades. 
Over the years the compositions 
have been standardized, with only 
slight modifications by the occa- 
sional addition of tantalum or tita- 
nium carbides in minute quantity. 
Note that the hardness (and the 
wear resistance) increases as the 
content decreases; the 
toughness, however, goes up with 
the percentage of cobalt. 
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STEEL GRADES 


The influence of cobalt content on 
hardness and strength is less signi- 
ficant in the steel grades than in 
other carbide grades. Note that 
the variation in cobalt between 
grades is not progressive. Desired 
physical properties are gained most- 
ly through the addition of titanium 
and tantalum carbides. Since there 
are more variables in composition— 
and in processing — the variation 
in performance between the vari- 
ous brands may be extreme. The 
understanding of these variables is 
not as complete as in other car- 
bides. Therefore the practical ap- 
proach of testing different carbides 
for the particular application is 
generally most resultful. 
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WEAR AND DIE GRADES 


The wear and die grades or carbide 
are continuations from the non- 
ferrous grades, ascending the cobalt 
scale. Note that C-9 and C-10 
actually overlap C-2 and C-1 and 
are frequently identical in com- 
position and properties. As in- 
creasing toughness is needed to 
handle impact applications, more 
cobalt is added . . . up to grade 
C-14 which ranges as high as 26% 
cobalt. This is the maximum co- 
balt which present manufacturing 
techniques permit. The addition 
of cobalt is made at a sacrifice of 
hardness, which usually means a 
sacrifice of wear resistance. 
















FIGURE 1 
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-TION 
— 
MICRO-STRUCTURES OF CARBIDE 

Two samples of tungsten carbide from different manufacturers may have identical chemical 
compositions, but perform quite differently on the job. The difference is due to the physical 
properties imparted by variations in manufacturing processes, such as the amount of con- 
trol exercised over impurities, grain size and so on. Illustrated are typical grain structures 
of carbides for various uses. The photomicrographs were taken at 1500 diameters. 


CAST IRON GRADE 


The light colored areas are cobalt. 
The grey areas are tungsten carbide 
grains. Compared to the other car- 
bides it has a fine grain structure, 
which assists in increasing wear 
resistance. The grade shown is a 


C-2. 





DIE GRADE 


In this carbide note the increase in 

the white areas which indicate an 

increased cobalt content. Since the 

cobalt acts as a binder, the strength 

. _ The grade shown is 
-12. 








STEEL GRADE 


The tungsten carbide shown is a 
C-5 steel-cutting grade. The grain 
size is larger than the cast iron 
grade. The grey angular grains 
are tungsten carbide; the remain- 
ing, more rounded grains are tan- 
talum and titanium carbide. 

















FIGURE 2 











data on these functions which may save you 
much time and grief on trouble jobs. The vari- 
ous manufacturers’ grade recommendation 
charts can be used with considerable confidence 
when applying this carbide group. 

Here is a word of caution: Carbide techni- 
cians find that many carbide users attempt to 
check hardness of carbide themselves, partic- 
ularly where excessive tool wear occurs. How- 
ever, if you refer to the chart, you will see that 
there is a difference of only one point in the 
Rockwell “A” hardness between the roughing 
and finishing grades. Without the specialized 
equipment which is only found in the carbide 
producers’ plants, decidedly erroneous conclu- 
sions can be reached. If there appears to be 
sound reason for questioning the carbide hard- 
ness, it is better for the user to turn a sample 
over to the manufacturer for determination of 
this physical property. 

A study of the composition graph shows that 
the die and wear grades are actually a contin- 
uation of the non-ferrous cutting grades. The 
differences are only in the increased percentage 
of cobalt. Actually, C-2 and C-1 overlap C-9 
and C-10 and can be used interchangeably. This 
is convenient in simple wear applications be- 
cause standard cutting tool tips can be applied. 

The die grades include those for wire draw- 
ing and other applications where the carbide is 
subjected to a minimum of shock and cover the 
range up to the extreme shock applications, 
such as cold heading dies. For toughness, the 
percentage of cobalt is increased with the 
amount of shock expected. The cobalt per- 
centage may range as high as 26%, which is 
the highest percentage that present manufac- 
turing techniques will allow. 

So long as manufacturing facilities are ade- 
quate and great care is used to prevent porosity 
and contamination in manufacture, the carbide 
producer generally experiences less difficulty 
in holding consistent quality standards on these 
grades than on any other. Consequently, case 
histories show that most cases of failure of this 
group of carbides are due to die design and 
specification of the wrong grade for the job. 


It is suggested that the carbide producer be 
supplied with complete data on the job when 
the carbide is ordered. He can make recom- 
mendations which will help to avoid a great 
many of the troubles experienced. In fact, the 
carbide user should always feel free to consult 
the carbide manufacturer, who is always inter- 
ested in seeing that the job turns out success- 
fully. 

Of the three carbide groups, the steel cut- 
ting grades are the most complex. (See chart.) 











The variations in binder, alloy and manufac- 
turing techniques introduce many variables 
that do not exist in the other two groups. And 
it must be honestly said that the steel fabricat- 
ing grades are still to some extent in the stage 
of trial and error in application. 

Grade recommendation charts issued by the 
various manufacturers, although useful, are 
only recommendations, and should not be used 
as the final word. There are significant differ- 
ences in composition and processing methods, 
raw materials, etc. used in the steel grades. 
Therefore, although they are in the same classi- 
fication it is only common sense to realize that 
the brands are not equivalent in performance 
although they may fall under the same “C” 
number in classification charts. 

When comparing different carbide manufac- 
turers’ carbides, the carbide user should try to 
run actual cutting tests under identical condi- 
tions if possible. 


In the future development of carbides, you 
can expect the most startling advances to occur 
in the steel cutting group. The development 
of new steel cutting grades is frequently too 
much a trial and error process — an art, rather 
than a science. When this situation is widely 
corrected, you can look for general improve- 
ment in performance from these grades. 


A few manufacturers are willing to develop 
special grades for applications where the vol- 
ume of usage will justify the cost. Particularly 
in cases where a modest gain in tool perform- 
ance will result in a considerable cost saving, 
such as an application where downtime is ex- 
ceedingly expensive, some thought should be 
given to development of a special grade. 


In summary, to eliminate some of the mys- 
tery of carbide understanding, you should 
realize: 


1. The grades that are most similar among 
most manufacturers and that can be ex- 
pected to give the user the least difficulty 
are the non-ferrous cutting grades and die 
and wear grades. 

2. The grades that can be expected to show the 
most variation from brand to brand are the 
steel grades. 

3. You should realize that an honest evalua- 
tion of case histories on troubles in non- 
ferrous, die and wear grades shows that less 
than 10% originate with the material. 

4. There should be no hesitation in consulting 
the carbide manufacturer, even on minor 
problems. Many a telephone inquiry to a 
carbide supplier has resulted in substantial 
savings and elimination of production head- 


aches. 
end 
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MeETHODS-TIME MEASUREMENT 


As Applied to Punch-Press Operations 


by Irving H. Norton 
Industrial Engineer 
THE WALLACE BARNES COMPANY 


A Division of 
Associated Spring Corporation 
Bristol, Connecticut 


Meruopstime MEASUREMENT 
(M.T.M.) has various applications in punch 
press operations. Two of the more important 
are its use in quickly setting up Standard Data 
and its use in pre-evaluation of engineering 
tools, layouts, and methods. First, let’s take a 
little closer look at M.T.M. and Standard Data. 

M.T.M. is nothing more than a defined 
grouping of elementary motions with the cor- 
responding standard time value for performing 
these motions. This being the case, synthes- 
izing various motions into a pattern and adding 
their time values will give the total time re- 
quired for performing that pattern at normal 
effort. It is this attribute of M.T.M. that al- 
lows Standard Data to be developed easily and 
rapidly. 

As you know, Standard Data is the grouping 
and classifying of elements of work which oc- 
cur within a given area. Standards for per- 
forming a given job within this area can be 
arrived at by selecting the elements of work 
from Standard Data charts and adding their 
values to obtain a total. This is why Standard 
Data can rapidly set standards. This rapidity 
makes it extremely valuable to job shop oper- 
ations such as ours. 

Standard Data must be simple for best re- 
sults. To be simple means as few variables as 
possible. To eliminate variables requires a 
thorough standardization of the workplace. 
This is extremely important, for not only does 
it simplify Standard Data, but provides the 
same impartial working conditions for each 





The main text of this article was originally delivered as a talk to the 
Providence Chapter of the Society for the Advancement of Management, 
at Brown University, Providence, R. 1. 








worker. Standards set under these conditions 
are much more consistent and acceptable. 

Now let’s see how M.T.M. can be used to 
rapidly set up Standard Data. The following 
shows element breakdown: 

Repetitive Cycle 
Automatic 
Hand Eject 

Position 
Initial Point 
Move 
Seat 
Release 

Machine Time 

Miscellaneous 
Inspection 
Wipe Die 
Oil Die 
Blow Chips 

The primary consideration of M.T.M. is the 
motion involved. Keeping this in mind, what 
motions are necessary to work a punch press? 
Which ones are repeated time after time re- 
gardless of what type of part is held in the 
hand? The first thing to look for in a typical 
Standard Data analysis is the repetitive cycle. 
This repetitive cycle will likely consist of two 
parts. First, the motion patterns where the 
part is automatically ejected from the press by 
air or mechanical means; and, secondly, the 
motion patterns where the part is removed by 
hand. 

For example, let’s examine a typical auto- 
matic ejection cycle. One of the motion pat- 
terns which is used in this case and one that 
would be repeated regardless of the shape of 
the part would be as follows: Move the part 
to the die with the right hand, move the right 
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WHAT IS M.T.M.? 








FOR MANY YEARS Management 
has felt the need for a procedure for 
establishing production standards 
that would eliminate the element of 
judgment on the part of the meth- 
ods engineer. When a time study 
is made under the conventional 
time-study procedure, it is neces- 
sary for the observer to form a 
judgment of how the performance 
of the operator compares with the 
average or normal performance 
level. Regardless of the fact that 
such judgments can be made quite 
accurately by the experienced ob- 
server, because the intangible ele- 
ment of judgment is involved it is 
difficult to prove that a correct de- 
termination has been made. 


There is often a tendency on the 
part of the worker to question the 
accuracy of standards determined 
in this manner, particularly if in- 
dustrial relations are strained. And 
management has no way of proving 
the rightness of its production re- 
quirements except by studying and 
restudying the job until an over- 
whelming mass of evidence has 
been gathered. 


This is costly and time consum- 
ing. Therefore, a procedure that 
eliminates the element of judgment 
will not only be more acceptable to 
labor, but it will be more economi- 
cal to apply. 


The methods-time measurement 
(M.T.M.) procedure eliminates the 
necessity for judging the perform- 
ance level at which an operator 
works while being observed. The 
procedure is simply one of deter- 
mining the motions required to per- 
form the operation and then of as- 
signing predetermined time stand- 
ards to each limiting motion. The 
sum of the motion times gives the 
production standard for the job. 
True, a certain amount of judgment 
is required to determine what mo- 
tions are necessary to perform the 
operation, but when the observer 
has an intimate knowledge of the 
work he is studying, this poses no 
particular problem. There is no 
judgment required insofar as the 
element of time is concerned, for 
the time standards used in the 
methods-time measurement have 
been predetermined as the result of 
lengthy research and investigation 
and are always the same for each 
set of motions. 


The methods-time measurement 
procedure was originally developed 
as a means of methods improve- 
ment, and it is very effective when 
used for this purpose. Because of 
the constant strain on industrial 


relations which is caused by the 
element of judgment in the work 
measurement process, however, 
management is likely to find that 
the improvement in industrial re- 
lations that is brought about by the 
use of the methods-time measure- 
ment procedure is just as valuable 
as the improvement in methods 
which inevitably follows its appli- 
cation. 


Methods-time measurement is a 
useful tool for helping to engineer 
a method before beginning produc- 
tion. The procedure is a logical de- 
velopment that arises from the 
long-recognized need of being able 
to treat method and time simul- 
taneously instead of separately. 


Other uses of M.T.M. include: 
1. Improving existing methods. 
2. Establishing time standards. 


3. Developing time formulas or 
standard data. 


4. Estimating. 
5. Guiding product design. 


6. Developing effective tool de- 
signs. 


7. Selecting effective equipment. 


8. Training supervisors to become 
highly methods conscious. 


9. Settling grievances. 


10. Research — particularly in con- 
nection with methods, learning 
time, and performance rating. 


What Is a T.M.U.? 


One of the reasons why M.T.M. 
works so well is that it is based on 
a very fine breakdown of motions 
that are measured very accurately. 
Since the motions are so fast, it 
would be very hard to use any 
normal unit of time to measure 
them. Even a second is too big a 
unit. For this reason, M.T.M. 
works with a time measuring unit 
(TMU) which is one one-hundred 
thousandth of an hour (.00001 hr). 
This unit is perfect for M.T.M. be- 
cause many of the motions take 
less than 2 TMU’s. There are 27.8 
TMU’s in one second. Special stop 
watches indicating in TMU’s are 
available for M.T.M. work. 


All of the standard motion time 
values found in M.T.M. data charts 
and used in M.T.M. studies are 
given in TMU’s. In setting a time 
standard for a job, all the TMU’s 


are added up and then changed 
back to more conventional units of 
time — seconds, minutes, or hours. 





SOURCE: ‘‘Methods-Time Measurement’’, “te 
Harold N. Maynard, G. J. Stegemerten, and John 
L. Schwab; McGraw-Hill Book Co., 1948. 





How Is M.T.M. Applied to 
Increase Production? 


The two principal applications of 
this method with which the most 
work has been done at Wallace 
Barnes are in tool design and in- 
spection. In both operations, hand- 
positioning of the work represents 
a large part of the total time-cycle 
per piece. 


Positioning is the basic element 
employed to: 


e Align the axes of both the part 
and the tool (or fixture) along the 
axis of travel. 


e Orient the part around the axis 
of travel. 


e Engage the part in the tool or 
fixture. 


Positioning is mostly a mental 
operation, and mental fatigue is a 
much more taxing kind than phy- 
sical, and much harder to recover 
from. 


The greater the share of the total 
TMU’s in the piece-cycle which are 
represented by “positioning”, the 
greater is the scope for methods im- 
provement by redesign of the tool- 
ing or a modification of the inspec- 
tion procedure or fixtures. 


Most punch press operations have 
a fairly short time-cycle per piece. 
With production running at the rate 
of 500 to 1000 pcs/hr (representing 
total TMU’s per piece-cycle of 200 
and 100, respectively), a saving of, 
say, 17% of the TMU’s per cycle by 
a tool change or an inspection-fix- 
ture change that simplifies and re- 
duces the positioning element rep- 
resents a considerable saving and 
makes possible a considerable in- 
crease in the production to be ex- 
pected. 


The saving per cycle multiplied 
by the expected total production 
run yields the margin whose money 
equivalent is the amount available 
for spending on new tooling or pro- 
visions for automatic positioning. 


Using only conventional time- 
study methods, you cannot deter- 
mine how a tool will work until you 
make and run it. M.T.M. allows 
pre-evaluation from a sketch of the 
layout only. 
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hand clear of the die and guard, and trip the 
foot treadle to activate the press. Knowing 
these three motions and the distance through 
which they are performed, it is very easy to 
arrive at their single or combined time values 
by the application of M.T.M. 

The same process would follow for repeti- 
tive cycles in hand ejection of the part. Again, 
the more standard the workplace and tooling 
is, fewer variable cycles will be necessary and 
a larger coverage can be obtained. Look at 
the time saved. Instead of having to time 
study a number of cycles and obtain average 
times for each cycle, the M.T.M. pattern can be 
written and the standard time arrived at in a 
matter of minutes. 

Once we have covered the repetitive cycle 
of getting the part to the die and removing it 
from the die, we must look at how it actually 
fits and is put into the die cavity. This com- 
prises the second part of Standard Data and 
may be called Position. 

Here we have a problem. Parts of all shapes 
and sizes go into tools of all types and descrip- 
tions. It is very difficult to design standard 
tools when their functions vary so. At first, it 
seems an unsurmountable problem to deter- 
mine just how to arrive at the time necessary 
to position a part in a die cavity. 

But with the help of M.T.M. and its atten- 
tion to motion, we find that when the investi- 
gation of position is undertaken from a mo- 
tion viewpoint, it boils down to four simple 
elements. First, M.T.M. defines tolerances and 
the allowed time for these tolerances at the 
initial point of engagement of the part and the 





die. Secondly, we have an allowance to move 
the part into the die cavity if required. Third- 
ly, there is a time value for seating the part if 
a light or heavy pressure is required. Fourth, 
we must let go of the part and there is an 
M.T.M. element and time for this motion. 

Simply, we can arrive at the Positioning 
time value for putting the part into the die by 
any combination of the values for tolerance at 
the initial point of engagement, move into die 
cavity, seating of the part in the die, and the 
release of the part. 

The third part of our Standard Data is com- 
prised of machine time. This is merely a 
mechanical calculation of the time required to 
make one stroke of the ram plus an allowance 
in the case of dog type release for the number 
of engaging points. For example, a flywheel 
with one engaging point would make one revo- 
lution before engaging if the press were 
tripped just after the engaging point passed 
the dog. An allowance would have to be made 
here for an average of % turn, making the 
total machine time allowance of 1% turns. If 
the flywheel had 4 engaging points, it would 
only have % turn allowance. 

The last part of our Standard Data is made 
up of miscellaneous elements. These elements, 
while a minor part of the cycle, are necessary 
to the standard where they occur. They ap- 
pear as frequency and are allowed for on the 
basis of occurring once every so many pieces. 
Their time values are again determined by the 
M.T.M. patterns required to perform them. 
Examples of these elements are: gathering 
more parts, discarding parts, inspect parts, oil 
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die, brush out chips, blow out chips, etc. 

We ran into an interesting problem in de- 
veloping an allowance for inspection. Due to 
the nature of our work which consists of high 
precision and high quality, a variety of gages 
are required to keep parts in tolerance during 
manufacturing procedure. These gages range 
from simple GO — NO GO plugs to compli- 
cated fixtures with dial indicators and built-in, 
slide-type GO — NO GO gages. They ranged 
from light, easily handled types to heavy im- 
movable bench gages. The problem of how to 
quickly pre-determine how much time should 
be allowed for the operator to inspect parts 
was quite imposing. Just by looking at the 
array of gages puts you in the position of not 
being able to tell the trees from the forest. 

Our salvation came when M.T.M. training 

iid, “Forget the type of gage, but look at the 
motions involved”. Sure enough, looking at 
the motions necessary to work the gages, gave 
us a table that fit on one 8%” x 11” sheet of 
paper, and would allow us to pick out the time 
for inspection on any type of gage no matter 
how complicated. 

Following is a breakdown of the inspection 
elements: 
Get Part 
Part to Gage 

Gage to Part 
Part on Gage 
Clamp 

Turn 

Handle 

Pin 


Method 
Eye 
GO— NO GO 
Slide 
Dial 
In order to inspect a part, we have to get it 

in our hand. If the repetitive cycle were hand 

ejection, we would already have it. If the 
cycle were automatic ejection, we could get 
the part in four different ways. Time values 

were determined by M.T.M. 

After the part is obtained, you can either 
move the part to the gage, or the gage to the 
part. Once the part is to the gage, the placing 
of the part on the gage can be assigned an 
M.T.M. value for this positioning element. 

If necessary, the part can be held to the gage 
by clamping in some manner. Motionwise 
clamping is done either by a turning motion 
such as a wing nut, a pulling or pushing mo- 
tion such as a lever, or an insertion such as 
putting in a pin. 

All that remains now is the methods of 
actual inspection. This is done in four ways — 
by eye, by GO — NO GO gage, by slides fixed 
to gage, or by dial indicator. M.T.M. patterns 
again worked out the TMU’s (time measuring 
unit = .00001 hr.) for inspection by each of 
these methods. This applies even to a simple 
visual inspection — for rough edges or burrs, 
as well as to the more complicated gaging op- 
eration. 

To find the allowed time for inspection, sim- 
ply select the elements that apply to the parti- 
cular part. Add the get part, part to gage (or 
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FIGURE 3 
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7.0 | R6A | Reach Out 


1.7 | MIA | Trip 


18.4 | T.M.U. | Total 








GUARD 6” — 1,000 pcs/hr 
GUARD 3” — 7% Increase 
2 TRIPS 6” —9% Increase 








vice versa), part on gage, clamping, and meth- 
od of inspection in any combination to get the 
total time. 

Looking back over the parts to our Stand- 
ard Data, we find that computing a standard 
is quite simple. Select the Repetitive Element. 
determine the Position values, obtain the Ma- 
chine Time, add in the Miscellaneous Elements 
necessary, and add up to give a grand total. 
Finally, the production standard is determined 
by applying the necessary allowances. 

M.T.M. does not stop in its value to Punch 
Press operations by the establishment of 
Standard Data. Even more important is the 
fact that M.T.M. provides a tangible and con- 
sistent measure of human motion. It is, in 
itself, Standard Data. This concept is extreme- 
ly important, for now at last there is a way to 
evaluate a motion pattern. This evaluation 
means that we can now truly engineer a job by 
pre-determining which is the best motion pat- 
tern and just how much better it is. 

To engineer, we must design with full 
knowledge of the results that are to be ob- 
tained. Engineering might be considered in 
two parts, to create and evaluate. Creating an 
idea is to design, but if there is no way to 
tangibly measure this design, we have not 
truly engineered. Neither have we truly engi- 
neered if we merely measure or evaluate an 
existing pattern. We must tangibly measure 
what we create in advance of the actual prod- 
uct before we can say that we truly engineered. 

Here are a few examples of how M.T.M. 
can help engineer workplace layout and tool 
design. How a design helps or hinders an op- 


erator and by how much, should be carefully 
worked out in advance. 

Let’s take a small bench-type power press as 
shown in Figure 1. Here we see that the press 
is equipped with a swing guard that swings 6” 
out from the center of the die. This means 
that an operator must reach her hand out of 
the die 6” to be clear of the guard. For ex- 
ample, let’s suppose a portion of the Standard 
Data pattern consists of a 6” move in to the die, 
a 6” reach out of the die, and a 4” foot motion 
to trip the press. The M.T.M. pattern for these 
three motions shows a total of 26.2 TMU. For 
the sake of example, let’s assume that the 
standard on this operation is 1000 pes/hr using 
the 6” swing guard. 

Now let’s see what would happen if we were 
to move the guard in so that it was only 3” 
from the center of the die as shown in Figure 2. 
This would reduce the move in to 3”, the reach 
out to 3”, and the foot trip would be the same. 
The element time is now reduced to 19.5 TMU. 
At the rate of 1000 pcs/hr, this would give us 
an increase of 7% in production standard. 

Perhaps there was thought of using two 
hand trips instead of a foot pedal. For the 
sake of argument, let’s assume that two hand 
trips could be placed so that only a 6” reach 
would be required. See Figure 3. The M.T.M. 
pattern shows us that if we still have a 6” move 
in, a 6” reach out, and a 1” move to trip the 
press, the element time would be 18.4 TMU 
and we would save a 9.9% at a rate of 1000 
pes/hr. The time for the foot to trip the press 
is eliminated, but note that it is possible to set 
hand trips far enough away so that no gain, in 
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fact, even a loss may be realized. 

From these examples, you can see that from 
any position we choose to locate the hand trips 
or any other type of guard, the effect of the 
guard on the production standard can be deter- 
mined before any money is spent on equip- 
ment. By knowing by what percent the stand- 
ard can be increased or decreased, money can 
be easily applied to evaluate the worth of a 
change. The 9.0% saving in time for 30 people 
(40 hrs/wk), would amount to 5,400 hrs/yr. 
Knowing these figures, is it not easy to com- 
pute and decide on the proper program? 

In the case of tool design, let us look at Fig- 
ure 4. Here we see a tool as it appeared in 
production. From our standard data we found 
that we could expect a production standard for 
a skilled operator (before tool improvement) 
of 1,740 pes. At this rate of production, the 
positioning element of putting the part on the 
die was 17% of the total standard. Positioning 
is additional to the move alone, and varies 
with the tolerance of the part. 

By a simple change of the tool — grinding 
down one corner (for right hand worker) and 
setting one screw flush — the part could be 
slipped into place more easily, and the toler- 
ances of initial engagement were thereby 


sults of a design or a proposed change. 


TOOLING & PRODUCTION 


opened to eliminate the positioning element. 
This is shown at the right. We could expect 
a production increase of 17% from this change 
in the tool. 

Actually, this is closing the barn door after 
the horse has left. Should not the tool de- 
signer be trained to be aware of the handling 
problems and motion patterns necessary to 
work his tool? Much can be accomplished by 
building into the tool the easiest motion pat- 
tern. Standards will be higher, work easier, 
and fewer upsetting and time consuming 
changes would have to be made. 

Entry is ordinarily a minor consideration to 
the tool maker. But entry is a major consider- 
ation in determining the production rate and 
getting maximum capacity out of a press. Rel- 
atively speaking, it is only recently that the 
tool designing function has become distinct 
from the tool making function. And, as yet 
there has been little training of tool designers 
in the basic principles of motion economy. 

From these examples you can see the ad- 
vantage of being able to pre-determine the re- 
This 
systematic measurement of human motion has 
brought Industrial Engineering into the field 
of science. 
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Tool Improvement consists of setting screw (1) flush 
and relieving corner (2) as shown in view to the right. 
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Macuine TOOL MANUFACTURERS are 
constantly engaged in efforts to improve their 
machines—to improve metal removing ability, 
to improve ease of operation, to make opera- 
tion more automatic, to improve quality of 
finish, and to decrease tolerances. One conse- 
quence has been a great increase in number 
of the types of machines now available. 

One particular variety of machine that has 
inspired much interest in the industry are 
those generally referred to as tracing, profil- 
ing or contouring machines. Now being built 
by a large number of machine tool builders, 
their designs incorporate control systems of 
many types. To illustrate the variety found 
in tracer operated machines, as one manufac- 
turer alone, Cincinnati builds a small die sink- 
er equipped with depth tracing, Figure 1; a 
four-spindle profiler equipped with a 360° pro- 
filing tracer, Figure 2; a 30” x 96” Hydrotel 
unit equipped with three dimensional hydrau- 
lic tracing; and a gantry-type skin mill. 

One of the major disadvantages in the use 
of conventional tracing machines is the neces- 
sity for making a template to be used as a mas- 
ter. On most tracing machines, the shape of 
the master is reproduced in the workpiece by 
means of a finger or stylus. For a number of 
years, the need has been clear for a machine 
that will reproduce a drawing without the 
necessity of making a template. We feel that 
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in the Cincinnati Line Tracer System we have 
a very practical answer to this problem. 

The Line Tracer combines electronic, hy- 
draulic, and mechanical components into a 
system that can follow a line on a drawing. 
It represents the addition of electro-hydraulic 
control to a basic Hydrotel machine. 


Fig. 1. This Contourmaster die sinker equipped for 
depth tracing is one of a growing number of tracer 
operated machines. 






























Before approaching the operation of the en- 
tire system, let us first consider the basic Hy- 
drotel machine itself. Once its operation is 
understood, the operation of the Line Tracer 
is easily followed. The 360° tracer control 
valve used on Cincinnati Hydrotels, Figure 3, 
and the tracer unit and the cylinders which 
control the two slides, Figure 4, are basic to 
the Hydrotel machine. Cylinder 1 controls 


the in-and-out movement of the cross slide on 
which the tracer unit is mounted, while cylin- 
der 2 is the prime mover of the slide that con- 
tacts the master. 























Fig. 2. This four-spindle profiler is equipped with a 
360° hydraulic tracer. 


Valve 1 controls cylinder 1 and valve 2 con- 
trols cylinder 2. The feed eccentric controls 
the position of both valves 1 and 2. These 
valves are positioned in a complementary man- 
ner; they contact the feed eccentric at an angle 
of 90° and, therefore, their relative motion is 
90° out of phase. 

The ports and shoulders of the valves are 
made so that flow to each cylinder varies di- 
rectly with the displacement of the valve from 
its center or neutral position. If these valves 
are made correctly, it can be shown that the 
velocity of the tracer with respect to the mas- 
ter will be constant, regardless of the direction 
of motion and directly proportional to the 
amount of eccentricity built into the feed ec- 
centric. 

The tracer valve, Figure 3, controls a “steer- 
ing” hydraulic motor to which the body of the 
tracer and the feed eccentric are geared; the 
tracer ports are connected to the pressure 
source of the motor and tank. The tracer fin- 
ger is made slightly eccentric to the axis of the 
tracer body. The finger eccentricity is pointed 
in the same direction as the feed eccentric and 
the direction of relative motion. 

The tracer controls the direction of motion 
only. If the direction of motion is incorrect, 
the tracer finger will interfere with the master 


Fig. 3. A schematic elevation of the 360° tracer control valve. 
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Fig. 4. Schematic plan view of the 360° tracer. 


template or it will tend to lose contact. If the 
motion is such as to cause the tracer to leave 
the master, the tracer valve will then move to 
a negative position and will cause the motor 
to rotate the tracer eccentric and the feed ec- 
centric in a counterclockwise direction. This 
rotation will affect the direction of feeding so 
that the tracer is again tangent to the master. 
Simultaneously, the tracer valve is restored 
to its neutral position. If the motion is such 
as to cause the tracer to overdeflect, an oppo- 
site action occurs to restore the valve to its 
neutral position. 

Since the tracer eccentric and feed eccentric 
rotate in unison, any requirements for a new 
direction of feeding cause both to rotate in 
such a manner as to correct the direction error. 
As shown in Figure 3 the direction of tracing 
is counterclockwise; but, if the lines to the mo- 
tor were to be reversed, the direction of trac- 
ing will be clockwise. To facilitate reversal 
of the direction of tracing, a reversing valve 
is provided. 

As we stated previously, the feed rate is de- 
pendent upon the value of eccentricity of the 
feed eccentric. In the actual machine, means 
are provided to change this eccentricity from 
zero through any value up to the maximum 
rate. Since the 360° tracer controls the direc- 
tion of motion, and the rate of motion is inde- 


Fig. 5. A single-spindle profiler equipped for line 
tracing directly frem drawings. 


pendent of the tracer, we can say that the sys- 
tem represents true first-derivative control. 
The tracer valve controls only the low in- 
ertia hydraulic motor and for that reason it 
can be made to be extremely sensitive. Any 
oscillation of this tracer valve will have only 
a secondary effect on the slides. In practice, 
a high-frequency, low-amplitude oscillation of 
this servo loop improves accuracy with no dis- 
cernible effect on the workpiece. This 360° 
tracing system has found wide usage in many 
different applications. One of the most out- 
standing applications so far has been for the 
production milling of airplane engine parts. 
In certain of these, four engine parts are ma- 
chined from one master simultaneously. 
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Fig. 6. Schematic elevation of line tracer. 
uses a “flying spot’”’ from the cathode ray tube to scan the master drawing. 


In the single-spindle profiler equipped for 
line tracing directly from a drawing, Figure 
5, the tracer head and control panel are at- 
tached to a standard 360° profiling box, exact- 
ly the same as is used for the four-spindle pro- 
filer, Figure 2. The entire electronic control 
is housed in a single cabinet. Since the Line 


Tracer works in conjunction with the stand- 
ard tracer system, it is adaptable for all Cin- 
cinnati machines which have 360° servo con- 
trol. 


Of those cited earlier, the four-spindle 


Control system for the line tracer 


profiler, the 30” Hydrotel unit, and the skin 
miller all may be used with a Line Tracer. 
The control system used for line tracing, 
Figure 6, is almost the same as that for finger 
tracing. In fact from the steering motor on, 
both systems are identical. There are certain 
conditions required both for finger and line 
tracing. The eccentricity of the feed cam and 
of the sensing unit must always be in the same 
direction. The feed rate must be constant in 
all directions. In the case of line tracing, the 





As a small bowed arc, the tracer beam describes a 


circle whose diameter must equal cutter diameter. Line being traced bisects arc as perpendicular. 

















Fig. 7. Method of cutter compensation. 
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Fig. 8. Block diagram of the servo system for the line tracer. 


constant feed is obtained just as in finger trac- 
ing. However, the two eccentricities are in- 
terconnected in an entirely different manner. 

The characteristic feature of the Line Tracer 
is the use of a cathode-ray “flying spot” tube 
to provide a source of light which is projected 
onto the master drawing. The spot of light is 
modulated vertically and horizontally on the 
face of the tube by a reference generator and 
a beam shaper to produce a small, bowed arc. 
The deflection coils around the tube are geared 
to rotate with the hydraulic steering motor 
and the feed cam. The light arc is so oriented 
that the convex side always points in the same 
direction as the eccentric on the feed cam. 
Therefore, the amount of bow in this arc is a 
measure of sensing eccentricity. 

In addition to the modulation of the beam, 
it is also deflected by permanent magnets so 
that the beam describes a circle as it rotates 
with the steering system. The diameter of 
this circle is adjusted to equal that of the cut- 
ter being used. The adjustment of the circle 
size can be likened to the selection of tracing 
fingers of a size equal to the diameter of the 
cutter to be used. From these relationships it 
may be seen, Figure 7, that the line being 
traced is the perpendicular bisector of the 
modulated tracing beam. Since the beam can 
rotate only forward and back along the dotted 
line, when a corner is reached it is necessary 
for the machine to travel as shown by the 
dashed line in order that the sensing beam re- 
main on the pattern being traced. Since the 
diameter of the circle in which the beam ro- 
tates is made equal to the diameter of the cut- 
ter, the location of the beam will be related to 
the master in the same way that the tangent 
of the cutter relates to the workpiece. 


To accomplish sensing in the Line Tracer, 
the motor steering valve has been replaced in 
the servo system, Figure 8, by an electro-hy- 
draulic transducer, consisting of a pilot-oper- 
ated valve driven by a moving coil with a dif- 
ferential transformer as a feedback element. 
The minor loop consists of the transducer, 
phase rectifier, and a d-c bridge amplifier. The 
neutral position of this loop is matched to the 
center position of the valve. Therefore, with 
no error signal, there is no rotation of the 
steering motor. 

As the modulated beam scans across the 
white line being traced, pulses of light re- 
flected by this white line are converted by the 
phototube into electrical pulses. These pulse 
trains are fed to a photoamplifier where they 
are converted into an error signal. This error 
signal is zero (or minimum) when the beam is 
centered over the line. 

In operation, if the beam is deflected to one 
side of the line, the output from the photoam- 
plifier causes a polarized d-c output from the 
phase rectifier which, in turn, causes a deflec- 
tion of the moving coil. The electro-hydraulic 
transducer is deflected, causing rotation of the 
motor, which turns both the feed cam and the 
scanning beam in such a direction so as to 
bring the beam to the central or balanced posi- 
tion. 

From the practical standpoint, this system 
offers several important advantages other than 
the obvious benefit of working directly from 
a drawing. Since pulses are obtained from 
both sides of a line, the width of that line does 
not affect tracing accuracy. Also, any line 
traced may cross other lines so long as the in- 
tersecting lines do not meet at angles greater 
than 45°. This is important since it permits 
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tracing of sharp outside corners and intersect- 
ing grooves. Furthermore, as it is possible to 
trace a pattern in two directions, mating parts 
can be made from a single line drawing; since 
the cutter compensation is adjustable, the fit 
between them can be varied. With this sys- 
tem it is, therefore, possible to make a com- 
plete blanking die with strippers from a single 
line drawing. 

Due to the fact that the Line Tracer is a dif- 
ferential system, no power supply regulation 
equipment is required, nor are any close tol- 
erance or ruggedized components needed. 

The Line Tracer may be most effectively 
used for profiling operations in which relative- 
ly small quantities of a great number of dif- 
ferent forms are to be traced. The value of 
Line Tracing is also increased as the size of 
the part is increased, due to the greater ease 
with which masters may be handled and 
stored. Normally, the Line Tracer reproduces 
directly, in a one-to-one ratio. However, for 


more accurate work the drawing master may 
be drawn to a scale of four to one, or even ten 
to one, and reduced photographically in mak- 
ing the tracing master. 

Since the accuracy of the finished piece can 
only be as accurate as the master drawing, in 
preparing the master drawing the draftsman 
must be more careful than normally. In join- 
ing lines, he should not leave any gaps or per- 
mit lines to overlap, producing an irregular, 
wide segment in the line. Also, accuracy in 
dimensions becomes more important. At pres- 
ent, all of the Line Tracer work has been done 
with white line on a dark background. How- 
ever, tracing black lines on a white back- 
ground is completely practical. 

Although the Line Tracer cannot be said to 
provide solutions for all tracing problems, 
when correctly applied, it is an effective and 
economical answer to many particularly diffi- 


cult problems in the field of tracing. 
end 
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The Sciaky Bros., Inc., of 4915 West 
67th St., Chicago, have a tradition in 
firsts in welding machine develop- 
ment and manufacture. 

The success of a weld depends on 
the control of the variables involved. 
So to this end, precise control, 
Sciaky has developed the Dekatron 
principle of welding machine con- 
trol. 

The Dekatron tube counts the 
cycles of the line frequency; it can 
be seen that control, then, is as 
accurate as the accuracy of the U. S. 
Naval Observatory time signals. The 
power company line frequency re- 
quirements are obtained from the 
Naval Observatory. 

Previous to the Dekatron system, 
counting or timing was done vocal- 
ly and later with manually operated 
counters, electro-mechanical step-by- 
step switches, electronic counting 
circuits, capacity timing networks, 


relay sequencing, etc. All of these 
had their shortcomings. 


The Dekatron is a cold cathode 
type of tube, which employs one 
anode and ten cathodes. Glow trans- 
fer from one cathode to another of- 
fers a consistent preset count. 


Plug-in tube units emulate the 
plug-in trend which offers low main- 
tenance and a minimum of down- 
time. Extra welder functions are 
easily added by this plug-in feature. 

The dial principle for control 
means consistency and easy duplica- 
tion, plus synchronization of func- 
tions, as the calibrations of individ- 
ual plug-in units are in cycles and 
impulses of secondary current. 

Sciaky rectifiers are also radically 
different, and offer a wider range of 
heat control. An unbalanced condi- 
tion between successive impulses of 
alternate polarity are eliminated, as 
well as the commutation fault. 


PRECISE CONTROL OPTIMUM IN WELDING 


Consistent with other new prin- 
ciples of this machine is the phase 
shift control dial, which provides ap- 
proximate linear adjustment of sec- 
ondary current. 
















A recent demonstration of three- 
dimensional tracing, performed on 
the new Axelson 10RH milling ma- 
chine, showed this type of milling 
machine as having new features 
which are particularly applicable to 
fast production, experimental, or 
prototype operations. 

It has hydraulic feeds from 0” to 
80”/min. It also may be used for 
conventional milling without the 
tracing equipment. 

In this new machine, developed by 
Axelson . Manufacturing Company, 









THREE-DIMENSIONAL TRACING FEATURED 





IN NEW MACHINE 


Division of U. S. Industries, Inc., 
6160 South Boyle Ave., Los Angeles 
58, Calif., the hydraulic cross feed 
cylinder has been enclosed in the 
ram rather than on the knee in front 
of the machine. Also, the reversible 
ram carries a vertical all-angle spin- 
dle head on one end, and slotter 
head on the other. The combined 
turret slide and table travel is 44”, 
the ram and cross feed travel is 26”, 
and there is 22” between the spin- 
dle and the top of the table. 
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YOU CANT “MAKE IT” if you 
) keep throwing money away. An in- 
dustrial operation that is dependent 
on low cost continuous operation can 
not stand frequent emergency re- 
‘é) pair; neither can it afford to throw 
‘money into the atmosphere, by way 

| of leaking air tools. 
A “going” concern must subsidize 
) orderly procedures for knowing the 
condition of its equipment at all 
| times. To “lick” repair bills and time 
as well as frequent equipment re- 
placement, a program should be 





It’s Not a “Breeze” to 


.»» SAVE MONEY 


by William E. Hoffman 
Associate Editor 


started or reviewed with preventa- 
tive maintenance as its keynote. The 
instrument for carrying out this pro- 
gram would be inspection. 

A study should be made of the 
equipment, of the work the equip- 
ment performs, and of the conditions 
in which the work is done. You can 
set up a systematic procedure, or 
have it done for you through a con- 
sulting service. If you do it your- 
self, we suggest that you follow the 
recommendations of the equipment 
suppliers. 
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PIPING REVELATION 
FOUND IN PLASTIC 


BUNDLES AND STRIPS 


Rather than string individual tub- 
ing for pneumatic control, pilot, and 
instrumentation circuits, the harness- 
type bundle or strip of plastic tubes 
has been gaining great favor. These 
are similar to the harnesses that go 
to make up the electrical system of 
an automobile. 

The tubes are extruded individual- 
ly and then bundled or laid side-by- 
side and encased in plastic. The 
benefits of color coding can be had, 
with any number of tubes to the bun- 
dle or strip (up to ten in the strip 
and nineteen to the bundle). 

Samuel Moore & Company make 
the tubing to operate in the 10 to 30 








psi pressure range. They also supply 
companion equipment such as junc- 
tion boxes, manifolds, and couplings. 
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tained by changing the shape of the cam. 
The cylinders are designed to use shop 
air at 100 psi pressure. 
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LESS NOISE 
FROM INDUSTRY 
by John Decibel 


INDUSTRY HAS’ BEEN 
PRESSURING the _ pneu- 
matic supply salesmen to 
give them equipment which 
will operate on lower noise 
levels. The manufacturers 
of this equipment are work- 
ing on the problem; they 
are finding it will take a 
great deal of time to bring 
about satisfactory results. 

To accomplish an appre- 
ciable decrease in the noise 
hazard, short steps will have 
to be taken. The pneumat- 
ic industry can’t take large 
steps in this direction—it’s 
a matter of development. 
The answers have to be 
worked out, plus the change- 
over period (pneumatic 
equipment being used now 
must serve its life-term). 

The biggest problem con- 
fronting a development pro- 
gram is to reduce the noise 
without sacrificing other de- 
sirable features, such as 
product compactness and 
power. 

Of the three major classi- 
fications of pneumatic tools 
the percussion type is the 
noisiest. However, I hasten 
to say that the ambient 
noise level of the work per- 
formed by these tools is 
usually as great or greater 
than the noise of the tools 
themselves. This is not to 
say that the rotary and re- 
ciprocating pneumatic tools 
are no problem from a noise 
standpoint. 

When the study of noise 
suppression started to take 
hold, the users of pneumatic 
tools found little satisfac- 
tion or comfort from the 
fact that there were others 
not using pneumatic tools 
that had bigger noise prob- 
lems. 

The noise level of the 
average factory operation is 
around 100 decibels (a 


decibel is a unit for measur- 
ing the loudness of sound); 
the average business office 
is around 70 decibels. The 
study is deeper than one 
would think; for instance, 














Zi 
a 7 Approximate Air Needs of 
J Air Tools—c f m: 
Grinders, 6- and 8-in. diameter wheels __ 50 
2- and 2™%-in. diameter wheels __14-20 
File and burr machines ____-___-_-_ 18 
Rotary sanders, 9-in. diameter pads____55 
Sand rammers and tampers: 
BE, GI eet ee 25 
1%4x5-in. cylinder _.__________-----_ 28 
aoe, Gee... 39 
Chipping hammers, 10-30 Ib. ______- 28-30 
Sf Tee 12 
Nut setters to 57; in., 8 Ib. ____________ 20 
1% to % in., 18 Ib. _____- 30 
I nn eee 2-20 
cant le acinniicacinsiicieashraedl 40-50 
Riveters, 3; - to 4%-in. rivets ___________-_ 12 
larger, weighing 18-22 Ib. ____35 
I et san ncnentininasneeish 35-39 
Steel drills, rotary motors: 
To \% in., weighing 144-4 Ib. ____18-20 
\%4 to % in., weighing 6-8 Ib. ____20-40 
\%y to % in., weighing 9-14 Ib. _____- 70 
% to 1 in., weighing 25 Ib. ______-_- 80 
Wood borers to 1-in. diameter, 
I ii a atgincentcentinnmctacd 40 
Air cylinders, single acting: 
2 in. bore, per in. of stroke _________ .013 
3 in. bore, per in. of stroke __________ .028 
4 in. bore, per in. of stroke _____ ____ -050 
5 in. bore, per in. of stroke _____ ____ 079 
6 in. bore, per in. of stroke _________ 114 
8 in. bore, per in. of stroke __________ -192 
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Source fox above unknown 


























” offended. The blades of 


you will find the use of the 
sone, the phon, and micro- 
bars for different phases of 
sound measurement. The 
sone is a 1000-cycle tone 
with a sound pressure of 40 
decibels*. 

. Tested individually, pneu- 
matic tools often fall with- 
in the safe-to-comfortable 
noise range. But they are 
not very often used indi- 
vidually and therein lies the 
crux of the need for further 
development and research. 
Nor are we only interested 
in having the tools fall be- 
low the injurious noise level 
—comfort is becoming of 
more and more interest to 
the working man. 

Most pneumatic tool noise 
comes from the exhaust port 
or ports, and is airborne to 








a rotary motor as they pass 
the exhaust slots; the dis- 
tributor valves of a piston 
motor opening to exhaust 
(causing a whine); and the 
expanding and contracting 
of gas passing through the 
orifice (causing a_ hissing 
sound) are the more com- 
mon reasons for noise being 
a problem. If we ask for 
less noise, we are probably 
in the same breath asking 
for smaller tools. Both we 
should have, but when we 
decrease the size of the tool 
we must increase the speed 

. if we expect to keep the 
same power. If we increase 
the speed to maintain the 
power, we are at the same 
time increasing the noise 
producing movement. You 
see, it’s not easy. 

We have heard much 
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about the elimination of 
moisture in the pneumatic 
power system; indirectly 
the elimination of moisture 
in the system helps to de- 
crease noise. It is axiomat- 
ic that expanding gases take 
on heat. This being under- 
stood, it is easy to see how 
the expanding exhaust gases 
would pick up heat from the 
immediate area of the ori- 
fice and consequently lower 
the temperature of the ori- 
fice. The temperature fre- 
quently gets below zero at 
this point and the moisture 
in the gas forms ice. If ice 
is formed, the orifice will be 
closed down, and the small- 
er it becomes the louder the 
noise of the gas as it passes 
through. 

The most obvious remedy 
would be to replace the of- 
fending tool with one which 
has been engineered to 
make less noise. As we 
mentioned before this is not 
always feasible and will 
take time. The remedy 
method of isolating the tool, 














The most immediately effec- 
tive remedy is the adaption 
of devices which can be in- 
troduced into the flow path 
of the gases carrying the 
noise. 

A decrease in noise level 
can be found in the use of 
an expansion chamber that 
has been calculated to han- 
dle the frequency of the tool 
creating the noise. For ex- 
ample, it has been found 
that a tool cycling at 1000 
cps could be quieted by us- 
ing a 3” long expansion 
chamber on the _ exhaust 
port. This would have a 16- 
to-1 ratio of sectional area 
to port area, and would low- 
er the noise level 20 deci- 
bels. Other tools cycling at 
faster or slower speeds 
would have_ respectively 
longer or shorter expansion 
chambers. 

Mufflers are available and 
other devices will appear, 
along with tools which are 
inherently less noisy — it’s 
just a matter of time. 


‘Handbook of Noise Measurement,’’Ar- 
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Recommended Minimum Hose Length 
for 180° Bends 


Hose I. D. Length Hese I. D. Length 
ye" 35” 24” 
3" 57° 1 30” 
yy’ 19” 


Hose size is generally based on the inside diameter 
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Machine Design Award Program... 


@ The James F. Lincoln Arc Welding Foundation 
is sponsoring a $25,000 machine design award pro- 
gram for industrial processing machinery; con- 
struction and mining machinery and jigs, fixtures 
and tooling. Deadline for entries is July 15; rules 
booklet available from the Foundation, Cleveland 
17, Ohio. 


Acquisitions... 


@ Sightmaster Corp. has acquired Mutual Elec- 
tronic Industries Corp., a producer of patented 
cable and panel equipment and tri-axial connec- 
tors. Both firms have plants at New Rochelle, 
N. Y. 


@ Purchase of the die casting firm of Stemac, Inc., 
of Denver, has been announced by C. A. Norgren 
Co. The newly acquired company will be known 
as Norgren-Stemac, Inc. 


@ The Gairing Tool Co. has sold its assets to the 
Ernest Kanzler interests of Detroit. Don F. Morse 
has been appointed to serve as vice president and 
general manager. 


@ The acquisition by Ex-Cell-O Corp. of Cadillac 
Gage Co. of Roseville, Mich., and the Smith Bear- 
ing Co. of Trenton, N. J., has been disclosed. The 
two firms will operate as separate units under 
their existing managements. 


@ Consolidated Electrodynamics Corp. has bought 
the major assets of R. A. Castell & Co., electronic 
components manufacturer. 


Ford Gifts to Establish Dearborn Center ... 


@® Gifts of 210 acres and $6,500,000 have been 
offered to the University of Michigan by Ford 
Motor Co. and the Ford Motor Co. Fund. They 
will be used to establish a Dearborn Center of the 
University, with an enrollment of more than 2,700 
students. The gifts have been accepted tentative- 
ly, dependent on the state’s willingness to provide 
funds to operate the proposed center. 


@ More than a 25% increase in production and sale 
of valves for the country’s industrial pneumatics 
industry has been predicted by Ross Operating 
Valve Co. Ross is the world’s largest producer of 
air control valves. 


@ Plastics production passed the four billion 
pound figure last year by increasing 10% over 1955. 
This estimation was made by The Society of the 
Plastics Industry, Inc. The production record 
established the plastics industry, for the first time, 
as a two billion dollar industry. 


The Investment Casting Institute, at 
its fourth annual meeting, honored six of 
its members. Awards were presented to 
Kenneth M. Bartlett, Ted Operhall, Dr. 
Nicholas J. Grant, Roger Waindle, Edward 
G. Chapman, and Dr. Richard A. Flinn. 
These men were singled out as having 
contributed in many ways to the welfare 
and progress of the Institute and to the 
investment casting industry. 


bd 


General Telephone Corp. has formed 
General Telephone Laboratories, Inc., 
with headquarters in Chicago. The new- 
ly-created organization has acquired the 
research and development personnel and 
facilities of Automatic Electric Co., prin- 
cipal manufacturing unit of the General 
Telephone System. It will be involved in 
a greatly expanded program of basic re- 
search and product development in the 
telephone switching and related com- 
munication fields. The Laboratories will 
also deal with quantity analysis and meas- 
urement for all units of the GT System. 


> 


A new Eastern carbide metals shop 
covering about 5,000 sq ft, was recently 
completed by the Metallurgical Products 
Department of General Electric Co. The 
facility located in Kenilworth, N. J., is 
geared to process small quantities of spe- 
cially-shaped cemented carbide tools. 


> 


A. Milne & Co. became A. Milne & 
Co., Inc. on the 70th anniversary of its 
founding, on January 1. The firm is a 
nationwide distributor of solid and hollow 
tool steels. 


> 


Modern Corp. has changed its name to 
Modco Tools, division of Valeron Corp. 
The company is one of the country’s larg- 
est producers of special tooling. The 
name change was made in order to iden- 
tify the firm more closely with its prod- 
ucts and services. 


a 


Dana Corp. recently celebrated the 
golden anniversary of its first shipment 
of one automotive universal joint to the 
Mack Brothers Motor Car Co. Dana was 
then doing business as Spicer Universal 
Joint Mfg Co. 








MANUFACTURING Memos 











HYDRAULIC MILLING HEAD TAKES 


BIGGER CUTS FROM HARDER METAL 


PRODUCTION ENGINEERS, espe- 
cially in the steel and aircraft indus- 
tries, are overcoming an old metal 
cutting problem with a new constant 
horsepower, variable speed milling 


head. This new hydraulic method 
can duplicate complex parts in one- 
fourth the time older practices re- 
quire. 

Taking bigger cuts from harder 
metals has always been complicated 
by the proportional relationship be- 
tween horsepower and speed in 
standard milling heads. The larger 
the cut of metal, the slower the ma- 
chine must be operated. But the 
slower the machine is operated, the 
less horsepower it generates, and the 
less metal it removes. 

This problem led to the recent 
formation of the Romulus Tool and 
Engineering Company. It was cre- 
ated by a group of production men 
who were convinced of the need for 
an efficient hydraulic spindle that 
could handle milling heads and other 
tool attachments. Romulus engineers 
set out to design and produce a mill- 
ing head that would develop constant 
horsepower over a wide speed range. 

Romulus’ first approach was to use 
its previously-designed planetary 
gear system. The idea was to drive 
the inner and outer gears from sepa- 
rate fluid motors. The center gears 
would be driven at a rate determined 
by the difference in speeds between 
the outer and inner gears. To design 
the hydraulic power system, Romul- 
us called in application engineers of 
the Denison Engineering Company, 
a leading designer and manufacturer 
of hydraulic motors, controls, pumps 
and other equipment. 


This Romulus Hydro Cycle 
incorporates a hydraulic spin- 
dle and milling head capable 
of 3-dimensional 
Fluid motor is on top of the 
machine. 
visible. 


motion. 


Power unit is not 
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Denison, in following the planetary 
gear system approach, was able to 
maintain the speed difference con- 
stant, but could not achieve a con- 
stant horsepower system. This im- 
passe led them to shift to an entirely 
different class of equipment — axial, 
piston-type, variable-volume fluid 
motors. 

This type of motor, used in con- 
junction with a constant volume 
pump, delivered the desired result. 
When displacement of the motor is 
reduced (for example, from 100 to 
50%), horsepower remains the same 
because the motor is actually rotat- 
ing at double speed. Torque output 
is halved, because the horsepower 
output of a fluid motor is proportion- 


Denison application engineers working 
with Romulus developed the new hydrau- 
lic system which develops constant horse- 
power over a wide speed range. 









al to both torque (displacement) and 
speed. 

Romulus now uses this Denison 
hydraulic system as the standard 
drive for all their variable-speed, 
constant horsepower hydraulic spin- 
dles. These spindles, made in sizes 
ranging up to 50 hp, deliver constant 
horsepower over a wide speed range. 
Use of the fluid motor alone gives a 
speed range of approximately 4 to 1. 
Installation of additional gear trains 
can increase this range to as high as 
81 to 1. 

This hydraulic spindle delivers 
maximum horsepower per pound of 
spindle, important because spindle 
heads must usually be counter- 
balanced. Rigidity of the head and 
precision bearing construction make 
the spindle sturdy and_ precise. 
Romulus equips the compact and 
economically-operated unit with hy- 
draulic controls that can instantly 
reverse the cutter. The spindle is 
used as a permanent attachment on 
some machines, or as a temporary 
attachment on others — for example, 
to convert a planer to do milling 
work. 

The Romulus Hydro Cycle shown 
in the photograph consists of a hy- 
draulic power unit and a milling 
head capable of three-dimensional 
motion. These motions are generated 
by a three-dimensional hydraulic 
tracer. The hydraulic head exactly 
follows the motion of the tracer over 
the contour to be reproduced. 

Development of this spindle, and 
subsequent improvement of heavy- 
duty metal removal, is an example 
of application engineering’s contribu- 


tion to metalworking progress. . 
en 
















) and 


nison 
dard 
peed, 
spin- 
sizes 
stant 
ange. 
veS a 
to 1. 
rains 
sh as 


ivers 
id of 
indle 
nter- 

and 
nake 
2cise. 
and 
1 hy- 
antly 
le is 
it on 
rary 
nple, 
ling 


10wn 
| hy- 
illing 
ional 
rated 
aulic 
actly 
over 


and 
avy- 
mple 
ribu- 














FEBRUARY 1957 


SPECIAL MACHINE 


MILLS, DRILLS, BORES AND REAMS 


Multiple operations have been in- 
corporated in the design of a special 
machine for processing farm equip- 
ment transmission housings. Simul- 
taneous milling of two surfaces, 
drilling, rough boring and reaming 
are performed on 27 parts/hr. The 
loading end of the machine is shown 
where the operator loads the part in 
the fixture. 

The table rapid traverses to the 
rear and then feeds past two op- 
posed milling heads. After milling 
on return forward, three holes are 
drilled on one side and the cored 


opening at the neck of the case is 
rough bored on the opposite side, 
simultaneously. The table advances 
to the third and final station where 
three holes are reamed by the same 
six-spindle head used in drilling 
these three holes. All operations are 
automatic between load and unload. 
All clamping, movements and feeds 
are hydraulically controlled. 

This machine was designed and 
built by The Motch & Merryweather 
Machinery Co., Machinery Manufac- 
turing Div., 888 East 70th St., Cleve- 
land 3. 











DRILLING VARIETY OF HOLE PATTERNS 


The screw holes in three revolver 
handles and barrel holder, that 
swings downward, are completely 
drilled by two Zagar drill heads. The 
change from one part to another is 
accomplished via the fixturing. 

Each fixture holding the revolver 
handle is self-contained and can be 
inserted in the machine quickly. The 
drill heads, mounted on opposed feed 
units on either side of the work- 
holding fixture, are rotated to the 


proper position of the specific handle 
being drilled. 

Automatic cyciing, approach, feed, 
and return are hydraulically con- 
trolled. The combination of drill 
heads, Zagar feed units, and the mul- 
tiple fixture makes limited produc- 
tion economical because all holes are 
drilled in one pass. 

The machine was designed and 
built by Zagar, Inc., 23894 Lakeland 
Blvd., Cleveland 23. 





HIGH PRODUCTION MULTI-OPERATION 16-STATION MACHINE 


A new 16-station center column 
machine featuring a heavy-duty 7- 
sided column that resists high ma- 
chining thrust loads has been de- 
signed and built for the automotive 


industry. This new machine drills, 
countersinks, chamfers and reams 
automotive steering gear ball nuts at 
a net production rate of 331 pes/hr. 
The machine, built by Snyder Tool 





& Engineering Co., is one of the 
largest of its type ever built and has 
a 96” dia index table. The machine 
develops a total of 181 hp and de- 
livers coolant at the rate of 150 gpm. 

Three SAE 5620, 2%” long steel 
ball nuts having a 158” x 1%” round- 
cornered square section are clamped 
in each of the 16 fixtures on the ma- 
chine. The nuts, which have previ- 
ously machined rack teeth in the 
blanks, are located in the fixtures 
from these rack teeth. Hydraulic 
clamping means are provided for the 
parts. 

Large vertical thrust loads, which 
made the special heavy-duty center 
column design necessary, are im- 
posed by (two) 3-spindle, (two) 9- 
spindle, (one) 12-spindle and (one) 
18-spindle vertical heads that drill, 
flat-bottom drill and radius chamfer 
four recirculating ball holes as well 
as tap drill and chamfer one hole in 
the same part face. 








as shield. 
volving fixture. 


WELDING SPATTER PROBLEM 


SOLVED BY SIMPLE METHOD 


KELVINATOR’S Detroit plant has 
undergone many internal changes re- 
cently as the company “tooled up” 
and laid out new assembly lines for 
production of a new hermetic com- 
pressor. 

Among the manufacturing changes 
made possible by the design of the 
new compressors was the inaugura- 
tion of production welding using an 
inert-gas shielded arc, instead of a 
carbon flux shield, to prevent oxida- 
tion. 

This hermetic seal, essential for 
long and trouble-free life of com- 
pressors, must be attained in a way 
that prevents dust or dirt from en- 
tering the vacuum-cleaned interior. 
Butt-welding the cover plate to the 
shell by submerged arc tends to 
spread the flanges of the new com- 
pressors. The reverse lip flange of 
present compressor models did not 
pose this problem. 

First experiments with inert-gas 
shielded arc process, using carbon 
dioxide gas as the shield, indicated 
it would not only give an excellent 


Moving on a belt conveyor from the assembly line, the 
new hermetic compressors arrive at the automatic welders 
which use COs gas as a shield against oxidation. A 
clamp holds cover of compressor shell until unit has 
been placed in welding machine. 





Previously, household and commercial com- 
pressor shells and covers were welded to- 
gether by submerged arc using carbon’ flux 
Compressors were placed in re- 
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seam weld but would also offer im- 
portant production savings. After 
fixturing and timing were solved, the 
equipment was installed in the pro- 
duction line. 

Here, a serious problem developed 
that was not apparent in the trial set- 
up because of the smaller number of 
units run through the testing. Spat- 
ter, inherent where CO. is a shield- 
ing gas, accumulated on the gas noz- 
zle and, in the molten form, dropped 
onto the weld joint ahead of the arc. 
Generally, a leak developed in the 
compressor at the point where spat- 
ter had dropped off the gas feed 
nozzle. 

The accumulated spatter would 
also solidify on the gas feed, causing 
it to clog and to distribute the CO. 
shield improperly around the weld- 
ing arc. Spattering can be reduced 
considerably by shortening the arc, 
but even with a shortened arc, Kel- 
vinator discovered that fine spatter 
continued to build up on the gas feed 
which surrounds the welding wire. 

The problem was eliminated by 


over the work. 









running a copper tube down the side 
of the welding head to the welding 


wire. Carbon dioxide was cut off 
from the regular gas nozzle and fed 
through the copper tube. Position 
of the copper tube provides an ef- 
fective gas shield, but, at the same 
time, partially removes the tube 
from the path of continuous spatter. 
The high heat conductivity of copper 
also tends to reduce adherence of the 
spatter. 

Welding with a CO, shield is per- 
formed on an automatic welder that 
produces at a rate of approximately 
100 parts/hr. Compressors arriving 
on a conveyor are placed by the op- 
erator in the fork of each automatic 
welder. The fork picks up the com- 
pressor and moves it into position in 
front of a stationary welding head. 
After a protective cover slides over, 
the compressor shell and cover are 
welded together while rotating 360° 
in front of the arc. After the com- 
pressor has been welded, it is ejected 
from the machine and slides down a 
chute. end 





After positioning the compressor shell and cover in front 
of a stationary welding head, a protective cover slides 


As the workpiece is revolved 360° in 


front of the arc, the shell and cover are welded together 
and then ejected onto a chute. 
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AUTOMATIC HANDLING 





AUTOMATIC BASKETING OF PARTS BOOSTS LINE EFFICIENCY 


A new high-speed method for auto- 
matic “basketing” of parts prior to, 
during, or after processing has been 
developed which boosts the efficiency 
of automated production lines. As 
shown here, the principle is used to 
basket small center-bored pinions — 
up to 1%” P.D., at a loading rate of 
3000 pcs/hr, as they come from a 
Michigan electro-audio tester. Al- 
though each basketing unit is custom 
tailored to a specific job, it is as- 
sembled from standard components. 
Adaptability to any part loading 
operation is therefore virtually un- 
limited. 

In operation, parts are fed to a 
dropping mechanism through an en- 
closed track using chain lifts and 
gravity flow. Rate of feed is variable 
through standard interlocked limit 
switches — with all handling, even 
at high speed, gentle enough to as- 
sure delivery of unmarred parts. 

As they leave the incoming track, 
the rolling parts are guided and 
tipped through a curved channeled 
fixture and held positively at the 
bottom end. Release into baskets is 
from this point and is actuated by 
automatic indexing of the basket. 
The parts are dropped onto upright 
basket prongs a row at a time. 

Empty baskets enter the unit on a 
chain conveyor and are horizontally 
positioned by spring clips. Before 
passing beneath the “drop”, vertical 





positioning of the basket is effected 
by locked roller guides. Indexing of 
the basket is accomplished by limit 
switches triggered by the chain 
drive. The baskets stop at the load- 
ing station. As each row of prongs 
in the basket are loaded, the next 
row of prongs are automatically in- 
dexed into place. If desired, double 
or triple dwell of the indexing can 
be provided so that two or three 


gears could be stacked on each prong 
of the basket. The indexing arrange- 
ment is self-controlling as end of the 
run or a malfunction at the loader 
will stop the equipment. 

The loaded baskets are shunted 
over gravity rollers and conveyor 
chains to the next operation. 

This equipment has been designed 
and built by the Gear-O-Mation Di- 
vision, Michigan Tool Company. 





MULTI-TRACK 
PARTS-FEEDER 


The Feed-A-Matic is a versatile, 
high speed parts feeder and counter. 
It will handle a variety of parts such 
as nuts, bolts, screws, studs, washers, 
dowels, plastic parts, and screw ma- 
chine parts. 

The standard Feed-A-Matic is 
equipped with a single adjustable 
track, but where the application re- 
quires it, multiple track delivery of 
from 2 to 5 tracks can be provided. 

The feeder illustrated manufac- 
tured by U. S. Engineering Company, 
is adapted to feed four rows of No. 12 
x 29/32” long studs to an automatic 
stud setter to insert the studs into a 
die casting used in the automotive 
industry. Four studs — one from 
each track — are released each time 


the solenoid controlled release mech- 
anism is actuated. 

The hopper consists of a cast drum 
with cast-in pockets. As the drum 
rotates, the cast-in pockets collect 
a quantity of items, carrying them 
to the orienting chute. 

A stationary retainer plate grad- 
ually closes the pocket as the hopper 
revolves, capturing the collected 
items. At the peak of the turn the 
retaining plate ends and the part 
flows into the orienting chute and 
down the track. Parts not properly 
oriented are rejected back into the 
drum. At the end of the track is an 
adjustable release mechanism that 
can be set to release one or more 
parts at a time. 
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UsABLE RECORDS: 


Basis of Preventive Maintenance 


NOT MANY YEARS AGO, the main- 
tenance of plant equipment was han- 
dled (and handled well) by the old 
master mechanic who nursed his ma- 
chines like babies, kept his finger on 
their collective “pulse” and carried 
a first-hand knowledge of their 
weaknesses in his head. 

Now, the need for more and more 
machines has expanded the shops 
into mammoth plants, often under a 
single roof. The trend to replace 
operator skill with automatic equip- 
ment has vastly increased the com- 
plexity of these machines — and 
heightened their importance as fac- 
tors affecting production, quality, 
and cost. 

To meet this production challenge, 
the old master mechanic has been 
replaced by a whole organization con- 
sisting of managers, trade specialists, 
and workers. No one member of 
maintenance knows every piece of 
equipment in the plant anymore. Few 
members know everything about any 
one machine. 

But, more than just an expanded 
skilied maintenance organization is 
needed. Many companies through- 
out the country with large mainte- 
nance organizations are spending vast 
sums of money on maintenance an- 
nually. But are they getting the op- 
timum return on these expenditures? 
Is the money spent to the plant’s best 
long-range advantage? There is 
evidence everywhere to the contrary, 
such as: 


e weak spots not detected or re- 
membered in old machine tools, 
and accepted from suppliers in 
new tools purchased. 


@ uneconomical use of obsolete or 
worn-out equipment, due to lack 
of data on maintenance costs. 


e misuse of machines causing high 
maintenance costs. 


e expensive replacement of large 
assemblies where only smaller 
assemblies are defective. 


The difficulty here lies not so much 
with the skills of our maintenance or- 
ganizations — but with our systems 
for determining the cause of facility 
failures; specifically, our lack of sim- 
plified, systematic methods to collect 


data on failures in sufficient detail 
and to use the data to correct current 
and potential weak points. 

Plainly, intelligent actions to pre- 
vent and correct machine tool fail- 
ures must be based on first-hand 
knowledge of past failures. Major 
replacement actions should be based 
on a knowledge of all the little fail- 
ures added together. Yet how often 
do we know the total amount spent 
on maintenance of a punch press, but 
do not know the detaii history of 
parts failures on that punch press? 


Records Are the Answer 

We recognized the need for de- 
tailed data on machine tool failures, 
data which could be collected easily 
but accurately, data which could be 
used quickly and effectively to cor- 
rect weak spots in our present facil- 
ities and provide for preventive 
measures to eliminate trouble spots 
in the purchasing of new equipment. 

Here is how we developed a sys- 
tem: 


1. Our first step was to organize de- 
tailed data in practical, usable 
form. 

A. We surveyed the entire range 
of our plant facilities and 
identified electrical and me- 
chanical sub-assemblies to 
cover adequately the wide 
variety of our facilities. We 
classified 29 electrical and 41 
mechanical sub-assemblies. 


B. Then we took each group of 
sub-assemblies and identified 
all common types of parts. We 
classified 67 distinct types of 
mechanical parts and 37 types 
of electrical parts. 

C. Next, we cataloged the reason 
for failures. We classified 15 
major reasons, based on ex- 
perience. 

D. Then we found a way to de- 
scribe 15 different reasons for 
the failure of 12,000 different 
individual units using a “vo- 
cabulary” of only 189 terms. 

2. We organized to collect these 
data accurately. 

A. We coded each sub-assembly, 
part, reason for failure, and 
action, and listed them on a 
small card. (Fig. 1). 
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by C. E. Hutchison 


Manager, Factory Planning 
Power Transformer Department 


WESTINGHOUSE ELECTRIC 
CORPORATION 


B. Next, we placed these cards 
in the hands of our mainte- 
nance men and trained them 
to code each failure when their 
work is completed, in a space 
provided on their time slip. 

C. Finally, we had a key punch 
card made bearing this in- 
formation according to the 


MACHINE TOOL REPAIRS 
KEY FOR IDENTIFYING 


Part 1—Electrical —- Sub-Assemblies 


01 Apron 16 Push button 

O02 Battery 17 Rectox 

03 Brake 18 Recorder & 
Controls 

04 Brazer 19 Relay 

OS Breaker 20 Rheostat 

06 Clutch 21 Rolls 

07 Controller 22 Starter 

08 Distributor 23 Switch 

09 Electrical alarm 24 Switch—limit 

10 Furnace—oven ~- 25 Transformer 

11 Generator 26 Timer 

12 Light fixture 27 Tao changer 

13 Magnets 28 Valve 

14 Meter 29 Welder 

15 Motor 30 Other 





Part 2—Electrical — Parts 


01 Arc shield 25 Heater element 
O02 Armature 26 Insulation 

03 Bells 27 ‘Insulator 

04 Blades 28 Lamp 

OS Brushes 29 Leads 

06 Brush holder 30 Oil 

07 Ballast 31 Plates 

08 Battery solution 32 Plunger 

09 Carbon 33 Plug 

10 Cell 34 Resistor 

11 Clock motor 35 Rotor 

12 Collector 36 Screw 

13 Commutator 37 Shunt 

14 Compartment 38 Solenoid 

15 Conduit 39 Socket 

16 Connectors 40 Spring 

17 Contacts 41 Terminals 

18 Coils 42 Thermocouple 
19 Electrode 43 Thermostat 
20 Fan 44 Tongs 

21 Finger 45 Tube 

22 Fittings 46 Wire or cable 
23 Fuse 47 Complete unit 
24 Handle 48 Others 





Part 3—Reason for Repair 
01 Dirt-Oil-Moisture 09 Misalignment 
] 


O02 Fatigue O Modify 

03 Incorrect setup 11 Normal wear 

04 Incorrect 12 Over heating 
lubrication 

OS Improper setting 13 Overload 

06 Improper use 14 Out of balance 

07 Installation 15 Shorted ; 

08 Lack of 16 Wrong material 
lubrication 





Part 4—Action Taken 


1 Repair 2 Replace 3 ‘E” Order 





FIGURE 1 


. .» Continued on page 156 
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Cincinnati’s setup timesavers 


reduce cost of your 





Ce 























small lot precision grinding 








Small manufacturing quantities may be good for inventory accounting, but they’re 
_ tough on costs. In precision toolroom grinding, CINCINNATI® FILMATIC Universals 
offer several ways to eliminate or greatly reduce the setup element of cost. 





]_ Power rapid positioning of wheelhead. Saves 4 Internal grinding unit is hinged at the front 
time and energy, especially when setting up of the wheelhead casting, always ready for 
for widely varying diameters (extra equip- internal work. 
ment). 

: 5 Instant work speed selection for the diameter 
F ® FILMATIC grinding wheel spindle bearings being ground. Just turn the dial with one 
ple Tequire no adjustment for any job assigned to hand, that's all there is to it. 


the machine. 
Other ways in which new CINCINNATI FILMATIC 


ale 


= 3 Two-speed cross feed mechanism facilitates 12”, 14”, 18” Universal Grinders can reduce costs 
none multiple diameter grinding; incorporates in your shop are outlined in catalog No. G-663-1. 

pickfeed all the way to final size. May we send a copy to you? You will find brief 
- specifications in Sweet's. 
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CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


CENTERTYPE GRINDING MACHINES ¢ CENTERLESS GRINDING MACHINES e¢ ROLL GRINDING MACHINES + SURFACE 
GRINDING MACHINES ¢ CHUCKING GRINDERS ¢ MICRO-CENTRIC GRINDING MACHINES » CENTERLESS LAPPING MACHINES 
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How Production Band Machining 
Cuts Splitting Costs 


This is the simple 
fixture that cut set- 
up time from minutes 
to seconds. 


This is the Contour-matic which 
doubled production with a carbon 
steel blade. 


This is the Demon 
H.S.S. blade that 
boosted production 3 
times greater than 
originally done on a 
milling machine. 


Friendly DoALL Sales-Service 
Stores in 38 cities—call yours 
today! 


Machines ond Blades Surtace Grinders 


PT Bl 


‘ 


weed aa of SAE 1035 cast steel. 


4 Splitting revolving arms made 


Former milling time was 10.84 
minutes. This is now reduced to 
3.6 minutes. 
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Faster Cutting and Reduced Setup Time 
Increase Production 


Literally thousands of splitting opera- 
tions now being performed by other 
methods can be done at lower costs with 
DoALL production band machines. 
For example, at one company, the 
number of “revolving arms” split in an 
8-hour day jumped from 44 to 84 when 
band machining replaced the previous 
machining method...and when Demon 
high-speed steel blade was used instead 
of carbon steel saw band, production 
rose to 133 a day. Accuracy and finish 
were excellent, well within tolerances. 


The inexpensive, exceedingly simple 
fixture used is typical of those required 
for band machining. Hold-down ele- 
ments are unnecessary as the work is 
clamped to the table by the downward 
cutting force of the blade. DoALL offers 
a complete band machine fixturing serv- 
ice and provides design sketches free of 
charge. 

If you do production splitting and 
slotting, it will pay you to call your local 
DoALL Sales-Service for a free demon- 
stration in your plant, or write: 


THE DoALL COMPANY, Des Plaines, Illinois 


FREE LITERATURE AND MOVIES—The new 16-page 


saw band catalog and the new contour-matic cata- 
log are now available as well as two sound-color 
movies for group showings—''Production Band Ma- 
chining” (30 min.), and ‘Production Tooling’’ (10 


aly on 
=e SAW | 
\BANDS 


Power Saws 
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SHOP SUPPLIES 








The Jacobs Model 91 


Spindle Nose Collet 
Chuck for tool room 


and engine lathes. 


The Jacobs Rubber- 
Flex® Tap Chuck de- 
signed for tapping 
heads and impact tools. 


The Jacobs Plain Bear- 
ing Chuck for drill 
presses, portable elec- 
tric and air tools. 


CHUCKS 


Dependability is the sum of dependable parts. 

Jacobs and your industrial supply distribu; 
tor are ready to deliver the chucks you need 
and the service you deserve. First in chucks 
... first in service. 


The Jacobs Manufacturing Company 
West Hartford, Connecticut 
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The Jacobs Impact Key- The Jacobs Model 96 The Jacobs Ball Bear- 
less Chuck especially Collet Chuck for grind- ing Super Chuck for 
designed for the air- ing machines, millers heavy duty and pre- 
craft industry. and jig-borers. cision industrial use. 
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HANDLE a 
LARGE AND SMALL” 


_ SAFER-FASTER: MORE EFFICIENTLY 





ONLY SUPERIOR precision all steel 
DIE SETS offer exclusive safety and handling features. 


Three features exclusive with SUPERIOR 
DIE SETS permit rapid assembly, disassem- 
bly and overall handling of large and small die 
sets. In addition they provide safety insurance 
+ . + protection for the skilled hands of die 
makers and handlers , . . protection also 
against the ruining of costly dies in handling, 
or even damaging of valuable press equipment. 
In addition, all Superior Die Sets are jig bored 
te your specifications — result number of sizes 
practically limitless. Write for FREE 24 page 
Catalog on Superior Die Sets and Supplies. 





SAFETY FLANGE 
protects fingers by 
Providing roomy 
gripping space on 
either side of the 
die shoe. 


E-2 LIFT 
SLING CHAIN 
attach to the 
lock-jaw for 
immediate lifting. 


LOCK - JAW 
LIFTING DEVICE 
removes the dan- 
ad of handling 

large die sets. 


Kalamazoo, Mich. 


Fireside 5-7988 


Indianapolis, Ind. 


Clifford 5-5668 
Rockford, Ill. 
3-3931 

Dayton, Ohio 
Hemlock 6209 
Chicago, Ill. 
Randolph 6-8871 
St. Louis, Mo. 
Jeff 5-1223 
Dallas, Texas 
Riverside 5138 


Winter Park, Fla. 
4-0464 
Minneapolis, Minn. 
FR 1-1321 
Memphis, Tenn. 


Schenectady, N. Y. 
Franklin 2-4381 
North Haven, Conn. 
Cedar 9-1661 
Racine, Wis. 


33-7727 Melrose 2-1900 
East Orange, N. J. 
Orange 5-5810 
Denver, Colo. 
Enterprise 234 
Agawan, Mass. 
Republic 9-1132 
Madison, N. J. 
Frontier 7-0407 


Plants at 


Milwaukee, Wis. 
Mitchell 5-6027 

Plainville, Conn. 
Sherwood 7-2761 


STEEL PRODUCTS CORP. 


PUPERIOR 5: as 
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MILWAUKEE, WIS. 


MULTI-SLIDE SETS TO 
YOUR SPECIFICATIONS 
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electro-ground 
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end mills 


manufactured 
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Elgin GOLDEN CIRCLE Carbide End Mills... solid carbide, of 
course, for the toughest jobs. But most important, Elgin Golden Circle End Mills 
are ground by Elgin's new Electro-Grind process which completely eliminates 
idatcmcd ageliaowr-lale MeL atarel ale met alcto1 comor-10l-1-10 ml ob’ moxovan/-vaherevar-lmant=s¢alelel-mm) (oMelal-laleom cele 
ali o) oXsie Mme) mare L.cc1e mone) adlave Mi-xe le [-s-mmor- 101-1-10 Mu ohVMmal fen amm ¢-ian) ol-1e-)d0lect-melelaiare me laralelialen 


Electro-Grind combined with the use of extra fine grit wheels gives the sharpest, 
smoothest cutting edges yet—your assurance of the highest quality tools ob- 
tainable, increased production, less frequent regrinding, greater accuracy. 


Write for new catalog showing complete line of solid carbide end mills, drills, 
reamers and burs—in stock for immediate delivery. 


 -a.8 = Abrasives Division 


thee ELGIN NATIONAL WATCH COMPANY 


ELGIN, HLUPNOW 








GODDARD & GODDARD COMPANY 








“MISTREATED 
MASS PRODUCTION 
MANIAC” 


a the inserted blade carbide tipped milling cutter. 


Here's a tool that really outperforms ordinary milling 
cutters when it’s used right. It makes possible increased 
production with more pieces per grind and better finishes 
at lower cost. 


Economical milling with carbides requires careful 
tool engineering. This has been recognized for many 
years at Go & Go. Failure to do so has soured many a 
carbide application. 


Go & Go produces a complete line of inserted blade 
carbide milling cutters including tools designed for 
specific jobs (specials). We think they're the finest you 
can buy because sound engineering comes with these 
cutters. If your application isn’t right for them, we'll tell 
you so. And we'll tell you how to make it right. 


For specifications on a really complete line of 
inserted blade carbide milling cutters, ask for Catalog 
“F’. Or better still, consult the Go & Go engineering 
sales representative in your area. 


DETROIT 23, MICHIGAN 


Engineering and producing tools that Go & Go since 1917. 
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APPLICATION GUIDES 
IN SPECIFYING 
STEELS 


by Joseph Gurski 
Assistant Manager 
Manufacturing Research Department 


FORD MOTOR COMPANY 
Dearborn, Michigan 


THE MAJOR REASON FOR THE 
DEVELOPMENT of any guide in 
specifying steels is to reduce costs. 
It can be done by the efficient utiliza- 
tion of materials through design, 
processing and standardization — by 
controlling specification of metal- 
lurgical requirements. 

Such control becomes increasingly 
important, since changes in steel 
pricing in the last few years have 
added about 10 to 15% to the base 
price. The gains that can be achieved 
by standardization and simplification 
are well known. They can be ap- 
plied to steel as well as to other 
materials and parts. 

The responsibility for achieving 
the most efficient utilization of ma- 
terials lies in two broad areas—prod- 
uct engineering and manufacturing. 
Product engineering is vitally con- 





With steel prices up, savings must 
be realized by control of specifica- 
tions, according to the author. 





cerned with adequate designs so that 
the part will do the required job. 
Manufacturing is concerned with the 
processing and with the possibilities 
of standardization so as to reduce 
costs in its area. 

As a result of the more complicated 
parts we have today and the impor- 
tance that is placed on processing 
cost, with resulting automation and 
more complicated machines, the 
problem of planning and timing as- 
sumes greater importance. 

Since an order normally cannot be 
placed unless released drawings of 
the parts are available, it is obvious 
that product engineers’ work must 
be completed by certain deadlines or 
“PD” days. At some point prior to 
“D” day all debate must be termi- 
nated, decisions made and parts re- 
leased. Up to “D” day effective liai- 
son must be conducted between 
manufacturing and product engl- 
neering to make sure that released 
designs will reflect efficient utiliza- 
tion of materials. 

Factors such as availability of 
equipment in the manufacturing 
facility must be weighed against the 
purchase of new equipment which 
would do a more effective job. Sub- 
sequent to “D” day, manufacturing 


From a paper presented recently at the Seventh 
National Conference on Standards in New York 
City. 
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NEW Drill Set-Up 
Cuts 5-Day’s 
Production to 5 Hours 


Part of the production vperation for 
the Western Patio Door Co., Berkley, 
California, is the drilling of eight holes 
in extruded aluminum sides for glass 
patio doors. By drilling one hole at a 
time and indexing the part eight times, 
1200 pieces were produced in five 
eight-hour days. In an attempt to speed 
up this operation, and thereby cut 
costs, the set-up as shown was sug- 
gested. 


Set-Up 


Now, the parts are fed to the opera- 
tor on a slanted track-way under the 
new drilling machine. Pieces are then 
hand loaded and clamped into posi- 
tion. The operator actuates the ma- 
chine by pressing one starter button. 
Eight heads with #38 drills then pro- 
duce eight 3/16” blind holes in the 
part simultaneously in a matter of 
seconds. 


This manufacturer now gets four of 
these parts drilled per minute. This 
includes loading, drilling, unloading 
and stacking finished parts. 1200 sides 
are completed in five hours, whereas 
it formerly required five eight-hour 
days. The time savings resulted in a 
substantial reduction in the production 
costs on this operation. 


Drill Head Type 


The drill head used for this unique 
machine is the Dumore Series 20 Au- 
tomatic Drill Head. It utilizes the “re- 
sistance drilling” technique which per- 
mits the workpiece to determine the 
rate of drill feed and speed. Built-in 
controls practically eliminate drill 
breakage and scrap losses. It auto- 
matically maintains the correct feed 
pressure, pre-selected drilling depth 
accurate to .004” and the right drill 
speed for type of work. This compact, 
easy to mount tool is ideal for high 
production drilling of small parts. No. 
80 to 5/32” drill capacity. For further 
information on this and other Dumore 
Precision tools, write to The Dumore 


Uvspusy, soos Seventeenth Streei, 
Racine, Wisconsin. Adv. 















Standard DUMORE Components 
Make Special Production Machines... 


for Quick, Low-Cost 
AUTOMATION 


Presto Line Corp., Los Angeles, uses 
three types of Dumore standard com- 
ponents. These inexpensive precision 
tools are easily arranged in the set-up 
as shown. On it, zinc die castings are 
recesséd, tapped and drilled in one 
continuous operation handled by one 
man. From 260 to 300 pieces per hour 
flow through this set-up with no scrap 
losses. 


Two Dumore Series 24 Units are 
mounted on the work table with sim- 
ple standard nose brackets, one on the 
right corner and the other opposite. 
These recess both ends of castings 
simultaneously. On the other two cor- 
ners are two Dumore Series 28 Units 
which tap both ends simultaneously, 
after castings index automatically from 
recessing position. The operator then 
places the workpieces on the fixture 
above, consisting of six Dumore Series 
20 Units which drill six 3/32” holes 
at once. 


By using Dumore standard compon- 
ents, this manufacturer gained quick, 
precision automation at low initial ma- 
chine cost. 


NEW Series 28 wa) 


AUTOMATIC 
“DRILL-N-TAP” UNIT 


Two tools in one. 
Drills or taps at the 
flip of a switch. Tap 
fits into chuck, no ex- 
tra head required. For long or short runs. Reversing 
motor re tap, elimi expensive clutches. 
Spindle speeds 265 to 4900 rpm. Mounts anywhere 
with simple nose bracket attachment. 









a 





Series 24 
AUTOMATIC DRILL UNIT 


All controls built-in. 
For production runs 
with varying condi- 
tions and frequent 
chargeovers — single 
or riulti-unit opera- 
tions. Variable speeds. . 
feeds, depths. Nose mounting bracket, Hydraulic 
Feed Control and chip breaking i ilabl 





Series 20 
AUTOMATIC DRILL HEAD 


Economical, dependable 
unit for small parts 
drilling. Built-in con- 
trols. No. 80 to 5/32” 
drill capacity. 


Get the facts on how D tomati 
standard components can give you low cost 
precision automation for your work. Ask your 
distributor for details, or write . . . 





YOU CAN DO MORE WITH DUMORE DRILL UNITS 
DRILLING » TAPPING + BORING + MILLING + FACING + REAMING + CHAMFERING + DEBURRING 





PRECISION TOOLS 


1304 Seventeenth Street, Racine, Wisconsin 
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AUTOMATIC DRILL UNITS 
TOOL POST and 
HAND GRINDERS 
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MR138 four-way, hydraulic 
if -1-16 Mime Lali itale Mole) alale Mr- lale Marlon 
ng machine with hydraulic 
clamping fixture for trac- 
tor main frame housings 













fob 


Use an individually 


a - + EFFICIENCY... SAVINGS 


Multi-Spindie Boring 
Single and Multi-Spindie Honing 


designed "Hole-Hog” “ Stralant ine Mult-Driting 


Machine Tool for Vertical and Way-Type Fixed Center 
such jobs GS... | Drilling, Boring and Tapping 
+ Special Multiple Operation Machine 


Tools 


| tne aca aor encarni 


~— TELL US YOUR PARTICULAR 
PROBLEM i 





















HD67 hydraulic rail feed, straight-line 
type, multi-spindle drilling machine. Six 
foot rail length as shown; also available 
n eight and ten-foot lengths 


No. 116-U hydraulic rail feed, universal 
joint type driller with 16 two-speed and neutral 
top drivers plus four-speed quick hange gear 

box. Spindles illustrated 
are 1%" drill capacity each 


in mild steel 


MOLINE TOOL COMPANY 


REPRESEN 


100 20TH STREET 


MOLINE, ILLINOIS 
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must keep vigilant for later tech. 
nological changes which, if important 
enough, might still be incorporated. 

In view of the necessity of releas- 
ing designs considerably ahead of 
production deadlines, and the obvi- 
ously desirable goal of releasing de- 
signs which are correct in all respects 
and require no changing or deviation 
during the life of the model, it ap- 
pears that the following basic oper- 
ating principle for product engineer. 
ing drawings would be desirable: 

Allow manufacturing all possible 
freedom in selecting materials and 
processes consistent with production 
of parts that satisfy end product re- 
quirements. 

Recognizing this situation, Ford 
Motor Company materials engineers 
specify materials and processes in 
such a way as to allow manufactur- 
ing departments this leeway. Their 
thinking is that you cannot tell a 
manufacturer what you want in a 
finished part and tell him how to do 
the job, too. If you insist on telling 
him how to do the job you must be 
ready to accept the results of that 
process. Obviously the best proce- 
dure is to specify the desired attri- 
butes and permit latitude in mate- 
rials and processing. 


Bolt and Stud Standards 


One device used at Ford to stabi- 
lize engineering drawings is the M- 
3500 Bolt and Stud Standard. This 
standard designates the minimum 
physical requirements for various 
grades from M-3500-A through M- 
3500-H. Then a section of the stand- 
ard lists the steels that are permitted 
for the various grades. For instance: 


Grade Steel 

M-3500-A AISI C-1013, SAE-1015, 
1016, 1017, 1018, 1019. 
1020 or 1022. 

Alloy steel of 0.30-.45 
carbon with _ sufficient 
hardenability to obtain a 
minimum “as quenched” 
hardness of Rockwell C45 
at the center of the 
threaded portion of the 
bolt after oil quenching. 


Specifying a bolt by M-3500-A per- 
mits each supplier to standardize on 
the material which is best suited to 
his process. 

In our own practice, we were able 
to develop a metal specification call- 
ing for a coiled 0.218” dia hot rolled 
AISI C-1013 steel wire which was 
made ultimately into 35 production 
bolts and nine service bolts. This 
hot-rolled wire was cold reduced in 
our shop, as needed, to nine sizes 
ranging from 0.085” to 0.192”. All 
44 bolts were then made from these 
nine sizes. The important fact here 
is that we bought only one hot rolled 
size to make all these bolts. It can 
be seen that if individual steels had 
been specified for this number of 
bolts, there undoubtedly would have 


M-3500-G 
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Talking About Die Sets 


with 
Phil Marsilius 


Vice-President 
The Producto Machine Co. 





Master or Commercial: What Makes 
the Difference? The most obvious dif- 
ference between a Master (Precision) set 
and a Commercial set is the price. The 
Commercial set costs less because less as- 
sembly time is required in its manufac- 
ture. Punch holder and die holder toler- 
ances are the same for both grades of die 
set. However, extremely close tolerances 
for fit between pins and bushings on 
Master sets require more accurate honing 
of bushings in assembly. Master die set 
tolerances for parallelism between punch 
and die holder are also more critical than 
those for Commercial die sets. 


Normally, the difference between pin 
and bushing diameters on die sets manu- 
factured by our industry is never less than 
0002” and ranges as high as .0009”. 
There are die sets made to closer or looser 
tolerances than these, but generally speak- 
ing, the majority of die sets fall into this 
category. 


Master die sets are manufactured to the 
low side of this tolerance scale and are 
held to a maximum of .0004” differen- 
tial. This closer tolerance increases the 
useful life of precision sets by allowing 
for wearing of the pins and bushings in 
operation. 


Commercial die sets are made through- 
out the entire range of this tolerance 
scale and, more often than not (to reduce 
assembly cost), are made to the higher 
tolerances. As a result, their accuracy will 
usually decrease much faster than that of 
Master die sets. While it is possible with 
this tolerance range to receive a Com- 
mercial set with the minimum pin and 
bushing fit allowed, you can be certain 
of longer die set accuracy only with a 
Master set, which is guaranteed to be held 
to the low side. 


A “free-sliding fit’’ is one that permits 
the punch holder to move down on the 
guide pins of its own weight. It does not 
have any bearing on the degree of accu- 
tacy of the die set since a free-sliding fit 
can be supplied on both Master and Com- 
mercial sets. On Master sets, however, it 
is sometimes necessary to hone out the 





A new catalog 
designed for you! 


WRITE FOR YOUR C 


Here, at last, is a die set catalog that 
makes your selection and ordering 
really easy. Producto’s all-new catalog 
is compact for the die designer, con- 
venient for the purchasing agent, a 
functional tool for the die maker. 

These unique features make Pro- 
ducto's catalog much easier for you to 
use: 


IT’S COMPACT. Though many items 
have been added, it has fewer pages 
because superfluous material has been 
eliminated. New products include 
Qwik-Fit Guide Pins, new Bushings 
with grease fittings, Lamina Bushings, 
Ring Punches and Dies, Toolroom 
Equipment, Lubrication Accessories 
and new Die Spring Selections. 


IT’S COMPLETE, containing the great- 
est selection of die sets and accessories 


THE PRODUCTO 




















OPY TODAY 


that has ever been offered to date. 


ALL PRICES ARE NET and appear in 
a separate pricing supplement, re- 
moved from the technical section. No 
more time-consuming “discount” cal- 
culations. 


NEW BINDING ARRANGEMENT 
lets you look at technical and pricing 
information simultaneously. No more 
flipping pages back and forth to get 
complete information. , 


STREAMLINED PAGE LAYOUT 
makes it easier for you to find essential 
data. Color highlights catalog numbers 
and drawings. 

To make your die set ordering as 
painless as possible, write today for a 
free copy of Producto’s new Catalog 
No. 11. 


MACHINE COMPANY 


970 Housatonic Avenue, Bridgeport 1, Connecticut 


Wherever die sets are used 


72RODuUcCTO 


PRODUCE MORE WITH 


PRODUCTO PRECISION DIE SETS 





bushings to a full .0004” tolerance to pro- 
vide a free-sliding fit. 


EVERY die set MUST, of necessity, work 
freely in normal use, on the press, but 
catalog'die sets should come apart and go 
together easily for bench work. With an 
occasional exception (when sets are made 
to the lowest tolerance for fit allowed), 
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disassembly should be possible by hand 
without use of separating tools. 


In making a choice, the degree of ac- 
curacy required and the life require- 
ments of the die set should be the main 
points of consideration which determine 
whether you should order a Master or 


Commercial die set. 
Adv. 
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DESIGN 
ADVANTAGES 


Micro-switch target and 
clutch 


Lightning cut-off 


Hardened steel cut-off 
knife delivers square, 
true, undistorted ends. 


Direct-drive five-die 


straightening flier 


Ball and roller bearings 
throughout 


Other infinite variable speed 
for diameters up to 
11/16” are available. Send 
for literature. 


METTLER 


150 Adeline St. 


machi 
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Pe WIRE 
STRAIGHTENING 
AND CUTTING MACHINE 


NOW EQUIPPED WITH ELECTRICALLY 
CONTROLLED TARGET AND CLUTCH! 


Variable Speed — the speed you want when you want 
it. Geared to feed 50 to 200 feet per minute. 


Constant Speed when set, regardless of load variations! 
Infinite feed changes and control! 
Minimum maintenance — frees operator from worry! 


Straightens and cuts 3/32” to 1/4” or 1/16” to 3/16” 
diameter basic wire — real production flexibility! 


Most economical machine of its kind! —— both in 
original cost and maintenance! 





Send for Bulletin No. 53 


MACHINE TOOL, INC. 


New Haven, Conn. 
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been at least six different steels 


called for. 


Carbon Steel Substitution 


Another device used to stabilize 
engineering drawings is Ford’s Rec. 
ommended Practice Specification M- 
2K2 for the selection of carbon 
steels. Excerpts from the specifica- 
tions illustrate how it works: 

e The Scope states, “This speci- 
fication is intended to permit the 
widest latitude for manufacturing 


consistent with engineering and 
drawing and requirements.” 
e The Requirements recognize 


that different steels will give physica] 
characteristics that are equal to or 
better than those specified. It also 
recognizes that free cutting steel can 
be used instead of conventional 
steels. 

e Another section indicates that 
listing steels as options shall be con- 
strued as to guarantee that they all 
can be fitted into a particular proc- 
ess. Proper processing is the respon- 
sibility of the supplier. 

It works this way. The material 
specification calls for SAE 1020 (M- 
2K2-E) steel. Referring to our sub- 
stitution chart in Specification 
M-2K2, we see that SAE-1020 (M- 
2K2-E) steel permits the use of AISI 
C-1023, SAE-1020, 1025, 1027, 1030, 
1033, 1035, or M-2K2-F through K 
steels. 

In the M-2K2-F through K groups 
we find that there are 29 additional 
grades permitted. With all these 
options it can readily be seen that 
manufacturing should not have to 
bother engineering for a deviation 
from metal specifications or wait 60 
days for a change in the blueprint. 


Metal Specifications in Manufacturing 


From here, manufacturing takes 
over, and since drawings do not 
specify detail materia! requirements, 
we must provide another means of 
recording raw material requirements. 
We do this through a piece of paper 
called a “metal specification.” De- 
tails such as sizes, tolerances, ship- 
ping instructions, packaging infor- 
mation and pertinent metallurgical 
data are included. These data are 
used also as purchasing authority 
when requisitions are issued. 

Examination of the specification 
discloses additional reasons why it is 
undesirable for engineering to 
specify too much detail. Metallur- 
gical activities coordinating with 
process engineers have reviewed the 
processing of the part. It had been 
decided that the part should be pro- 
duced on an automatic screw ma- 
chine so that a free cutting steel, 
SAE 1119, was selected from among 
the permitted options of M-2K2-E. 
Note that hot rolled steel is used 
instead of cold drawn, that a silicon 
of .10 maximum is specified, and that 
special bar quality is called for. It 
was also decided that the steel had to 
be pickled and machine straightened. 
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Bench Model BC-7D 





Floor Model FC-30 











Floor Model FC-14 



















Table Model TC-14 
(Vertical Inspection) 
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This delightful Droodle was inspired by an old 
photo of my Uncle Fred, showing him all togged out 
and rarin’ to go in the 1924 Olympics in Constanti- 
nople. This disconcerted everybody, because the 
Olympic Games were being held in Paris. The ex- 

lanation was that Fred had overdone things at a 
mee -voyage party with friends, and was tossed onto 
the wrong ship. Furious with embarrassment, he 
embarked on an epic binge involving pizza "and 
beer. This barred him from the hop-skip-and-jump 
event, of course. But by exerting a kittle pull he 
wangled his way onto the tug-of-war team and 
heaved his way to a glorious victory. 


“WELL-DRESSED COMPASS” 










While we’re chatting here, I’d like to give you 
a few facts about the Jones & Lamson Optical 
Comparator, which can help you set new records 
for inspection efficiency. This marvelous instru- 
ment measures and inspects all sorts of work 
pieces and components, in a variety of sizes and 
shapes. The J & L Comparator is rapid, and ac- 
curate to .0001”; and it’s so flexible, you'll be able 
to perform inspections that just aren’t possible by 
any other method. Available in eleven different 
models, both bench and pedestal types. Write 
Dept. 710 today for complete information. 






JONES & LAMSON OPTICAL COMPARATORS On the Job... 


quality contro 


after final grinding. 


at Commercial Centerless 
Grinding Co., Cleveland, Ohio 


This company, a well-known manu- 
facturer of precision instrument 
parts, has been using J & L Com- 
parators for we to insure top 

Aty pical i inspection 
piece is this valve pin, %6” hex., #416 
stainless steel, which is rapidly and 
accurately inspectedaftereach grind- 
ing operation, and then checked out 













“The originator of machine tool standards in optical inspection”’ 


eomamasmmen JONES 6 LAM yO iecouas 


JONES & LAMSON MACHINE COMPANY, Dept. 710, 519 Clinton Street, Springfield, Vt., U.S. A. 
Please send me Comparator Catalog 402-C, which describes the complete line of J&L Optical Comparators. 
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Don't wait for the straw!... 


Z 








Call Pioneer now... 


Why worry about where to find competent designers 
and engineers of dies, fixtures, tools and gages. 

Pioneer has them for you. 

Our highly skilled tool designers and engineers are 
the permanent solution to engineering overloads in 
many tool and process engineering departments like 
your own. 

They will be ready to go to work when and as you 
need them. Eliminate worry about temporary over- 
loads and excessive payrolls. Call Pioneer headquar- 
ters now. 





ance $Me ENGINEERING 
& MANUFACTURING CO., INC. 

/ G3, 7] Telephone - TWinbrook 3-4500 
19669 John R Street, Detroit 3, Michigan 


INDUSTRIAL ENGINEERS, CONSULTANTS & DESIGNERS 
BRANCH OFFICES IN DAYTON, OHIO, WASHINGTON, D. C. and TORONTO, ONT., CAN. 





CIRCLE INFORM-A-GRAM KEY NO. 132 








| 


TOOLING & PRODUCTION 


At the time the drawing was made 
no one knew exactly how this part 
was to be made, so it would have 
been impossible to specify this de. 
tail. 

The details mentioned are those 
that affect the cost of steel. Jf one 
over-specifies then one pays for prop- 
erties that yield no benefit as far as 
the end product is concerned. Im- 
proper specifications can result in 
unnecessary payments of many thou- 
sands of dollars. 

The decisions made in the follow- 
ing case histories could easily have 
been in the direction of higher cost. 
Once specifications are written, the 
steel is purchased and processed. 
Without close control, costs incurred 
are assumed necessary and it could 
be a long time before anyone ques- 
tioned them. 

Blueprints of rear spring leaves 
specified that the raw material, SAE- 
5160 steel, must have a maximum 
hardness of 300 Brinell to insure that 
the steel can be blanked. Review in- 
dicated that if we had specified this 
hardness we would have had to pay 
a premium of $330,000 annually be- 
cause of the large amount of steel 
that was required for springs. A close 
study of price—extra books revealed 
that we could take a calculated risk 
and specify “suitable for cold shear- 
ing and punching as outlined in steel 
products manual No. 10,” thus not 
calling for a specific hardness. 

A transmission gear was being ma- 
chined from hot rolled alloy steel 
bar that was pickled, oiled and ma- 
chine straightened. Investigation re- 
vealed that the machine straighten- 
ing operation removed a good deal 
of the scale. A calculated risk was 
taken and the P. and O. requirement 
was removed. This resulted in a 
$.45 per cwt saving, or an annual 
saving of $24,300. 

Piston pin raw material was re- 
vised from tubing to bar stock. Be- 
cause of the closeness of the raw ma- 
terial size to the finished diameter, 
a “piston pin quality” was required. 
By reviewing the part processing we 
removed the piston pin quality re- 
quirement, specified magnetic test- 
ing, increased the ordering size 
0.010”, took a slight calculated risk 
that we would machine off any sur- 
face imperfections, and saved $50,400 
annually. 

The requirements for a frame re- 
inforcing plate were reviewed. 
Again, by taking a slight calculated 
risk we reduced our “special bar 
quality” to “merchant bar quality” 
and saved $8,500 per year. 

The field of cost reduction is very 
fertile. Today the extras charged 
for all kinds of metallurgical require- 
ments make mandatory a close look 
at all prices. It is costly to pay for 
requirements which add absolutely 
nothing to the end product. Today, 
more than ever before, one must be 
a “dollar metallurgist.” 


. +» Continued on page 140 
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.. . with the latest in 


Screw Machine Tools in evidence. 















MODEL K 
Knurling Tool 


Pointing Tool 


There is a Boyar-Schultz distributor 
near you. Phone him, or write direct 
for our information packed Catalog. | 


BOYAR-SCHULTZ 


Corporation 


SOUTH 25TH AVENUE 
C-S, BROADVIEW, ILLINOIS 


MODEL T 
Box Tool 








P AHEAD 


MODERN Screw Machine Tools 


Boyar-Schultz Screw Machine Tools are de. 
signed and developed to fill the need for finer quality 
and greater production in the screw machine shop. 


Wherever you find a quality shop producing 
difficult precision parts, you will find Boyar-Schultz 















Revolving 
Deep Hole 
Drilling Too! 
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Why the trend to heat-treated cap screws 
in the heavy equipment industry? 


Chicago Screw engineers worked with leading manufacturers 
to develop the high-strength, heat-treated screws that 
take more punishment and greatly reduce fastener costs 


Strength, and the ability to with- 
stand severe punishment, are prime 
requirements for fasteners used in 
heavy equipment. As a leading fas- 
tener source for most of the top 
manufacturers of heavy equipment, 
CHICAGO SCREW conducts a thorough 
research and development program 
aimed at steadily improving fastener 
performance. 

A major result of this program is 
the development of the CHICAGO car- 
bon-restored heat-treated cap screw, 
now replacing bright-finish fasteners 
for most heavy equipment applica- 
tions. Design engineers have found 
the far greater tensile strength of the 
heat-treated fastener (see chart) gives 
a better fastening with fewer—or 
smaller—screws. This means less 
weight . . . and a considerable reduc- 
tion in fastener costs. 


In addition to greater strength, 
CHICAGO heat-treated cap screws 
prove far superior in withstanding 
fatigue, wear, shock and vibration. 
This is because a major cause of fas- 
tener failure—a surface layer of soft, 
decarburized steel—is eliminated by 
our unique Carbon Restoration proc- 
ess. Vital surface carbon is restored 
in a scientifically controlled process 
during final heat-treating, producing 
a fastener that’s uniformly hard from 
core to surface. 


Our engineers will be glad to advise 
you on designing to best take advan- 
tage of heat-treated cap screws. For 
complete information on cost savings 
you can get in your products... 
and a detailed version of the con- 
densed tensile strength chart at right 
... drop a line to our Standard Prod- 
ucts Division. 


HOW TENSILE STRENGTH COMPARES 











Heat-Treated Cap Screws 
Diameter | Bright Cap Screws SAE Grade 5 
(Coarse | Tensile Strength Tensile Strength 
Thread) (Pounds) (Pounds) 
% 2,150 3,810 
56 3,550 6,270 
% 5,250 9,280 
% 7,200 12,720 
Y% 9,650 17,000 
% 12,400 21,800 
% 15,400 27,070 
% 21,400 40,100 
% 29,500 53,040 
1 38,700 69,590 














THE CHICAGO SCREW COMPANY 


DIVISION OF STANDARD SCREW COMPANY ° 
2519 WASHINGTON BOULEVARD, BELLWOOD, 
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- COMPARABLE STEEL WITH VANADIU 









































INVARO .../ZOD-PROVED THE TOUGHEST 


of leading comparable oil-hardening tool and die steels 


When the toughness of a tool and die steel is the 
critical factor of selection, Firth Sterling INVARO 
is the toughest of the tough! That’s not just an 
opinion but a fact. Undeniable proof is established 
by the A.S.T.M. Izod Impact Test, results of which 
are graphically shown above, comparing steels both 
with and without vanadium. 

INVARO shows a superior toughness in all 
ranges of temperature from a minimum advantage 


of about 12% to as much as 100% greater! This 
marked superiority is the result of Firth Sterling’s 
advanced metallurgical practices combined with 
67 years of experience in the art of making spe- 
cialty steels. 

Yes, when you want toughness in your tools and 
dies, combined with uniformity, excellent harden- 
ing properties and safety in heat treating .. . 
specify INVARO. 





+2 
~S 


All test somples were machined from half-inch annealed bar stock. 





= Chemical Analysis Cc 


Si 


Mn S P 





88 
94 
90 


Invaro A 
Invaro B 
Comp. C 
Comp. D J 











.34 
25 
33 
34 


1.22 .010 .020 
1.20 014 013 
1.24 O11 025 
1.27 010 .020 


























Sisth Sterling 


—INCcC— 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


MILLS: McKEESPORT, TRAFFORD, DETROIT, HOUSTON, HARTFORD 


R-320 


High Speed Steels 
Too! & Die Steels 


Stainless Specialties 


Firth Heavy Metal 
Chromium Carbides 


High Temperature Alloys High Temperature Cermets 


OFFICES AND WAREHOUSES*: BIRMINGHAM CHICAGO* CLEVELAND* DAYTON DETROIT* HARTFORD* 


* HOUSTON* LOS ANGELES* PITTSBURGH WESTFIELD NJ - 


Zirconium 
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Rake, or hook (curved rake), is an all important element in the cutting 
ability of a tap tooth. The angle required to cut tool steel will not do the 


same job on cast iron, or brass, or aluminum. For every material there is 


a best rake or hook angle. 

Whether they are stock taps with standard rake or hook for general 
purpose tapping; special purpose stock taps for a specific material; or 
special taps, cutting angle could mean success or failure on the job. 

“Greenfield’s” quality control includes checking this vital element 
on equipment especially designed for the purpose. 


GREENFIELD rae and DIE CORP. 


GREENFIELD, MASS. 
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Photo courtesy of The Lodge & Shipley Company 
THE LATHE — Lodge & Shipley 16” Power-Turn 90° Copymatic Lathe 
THE OPERATION — Turning and facing to close tolerances 


THE CHUCK — Horton, of course 


Greenfield Tap and Die Corporation 


Call Your Horton Distributor Now! 
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“STOCK ANSWER” 
to many a design problem 


ALLEN 
DOWEL 
PINS 


ALLEN DOWEL PINS are being profitably employed 
, in a thousand and one ingenious ways beyond their 
conventional applications in tool and die work — as 
economical roller bearings, as axles, precision plugs, 
t hinges and wrist pins to name a few. 


Ne Tie aie an 

























~ If you have an application that will utilize the 
great strength, accuracy and fine finish of Allen 
Dowel Pins, you can save substantially on the cost 
of your product — because you can secure them at 
favorable prices right from your Allen Distributor’s 
stock. 


>Mpony 


SPECIFICATIONS 





Check the quick facts at the right and write directly 


’ . P . © Made from Allenoy heat treated steel. Surface hardness 
to Allen s Engineering Department for further tech 62-64, Rockwell C scale; core hardness 52-54. Case depth 
nical information. .010” to .020” depending on size. 


e Single shear strength 160,000 to 180,000 p.s.i. | | 

e Surfaces precision ground to + .0001” with micro-inch 
finish of 6 RMS max. 

e Sizes: Diameters, 4%” to 1”. Lengths, %” to 6”. 

e Two standard oversizes — .0002 for press fits between 

mating parts, or .001 for repair work, or holes machined 

oversize. 
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Standard 12 stop In- 
termittor with speci- 
ally jig-bored 36” dial. 





PRECISION INDEX TABLES FOR HIGH SPEED PRODUCTION 


CAN YOUR PRESENT MACHINERY 
PRODUCE 30,000 PIECES AN HOUR? 


Few production machines can .. . but it’s 
possible with the Ferguson Intermittor Index 
Table. There are models capable of 30,000 
indexes an hour if your machinery and tool- 
ing can keep up with them. The point is 
. . the Intermittor does not limit the speed 
of your machinery the way geneva driven 
or air or hydraulic operated tables do. 


Perhaps speed is not your problem, but 
excessive maintenance costs are... result- 
ing from the clanging, banging and jarring 
you get from a geneva drive. Here again 
you find the solution in an Intermittor. 
Employing modified trapizoid acceleration 
characteristics, the Intermittor has an initial 
acceleration point of zero with a gradual 
increase to the maximum and an equally 
gradual decrease to zero again ... all of 
which means that the Intermittor is a 
smooth operating table with minimum 
shock and vibration. 


Or maybe you like accuracy ... but don’t 
like shot pins. The Intermittor Indexin 
mechanism has an accuracy of .001” wit 
zero backlash— and no shot pins! 


There are many more reasons why you 
should install an Intermittor when you need 
a rotary table for large volume production, 
including the fact that you can select one 
of 150 standard models from a catalog and 
get exactly what you need in terms of dial 
size, number of stations and indexing period. 


Send for our Catalog No. 300... 


OVER 150 STANDARD 





Standard 24 station Intermit- 


tor with 30” dial and optional 
Stationary tooling plate above 
the dial. 





6 station Intermittor with 12” 
dial and special tool mount- 
ing brackets. 





Standard 18 station Intermite 
tor with 48” dial. 


it has a definite 


place in your file if you have the responsibility of 







FERGUSON MACHINE CORPORATION 


ROLLER GEAR DIVISION, DEPT. Hi-2 P. O. BOX 5841, ST. LOUIS 21, Mo, 
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. . - Guides from Page 132 


Preferred Sizes of Flat Metals 

Preferred sizes of flat metals are 
used by our engineering departments 
as a standardizing medium. For 
years industry has been laboring 
under the handicap of numerous 
gage systems which differed from 
each other. Specifying a thickness 
by gage alone is a constant source of 
confusion, and it has become neces- 
sary to specify the decimal thickness 
in addition to the gage number. Ac. 
cordingly, when the American stand- 
ard became available, we felt it to 
be a very desirable step to adopt the 
use of this standard. 

Many activities of our company 
have benefited from this simplifica- 
tion. Engineering departments, for 
example, have found it unnecessary 
to refer to different handbooks in 
order to determine gages available 
and the decimal sizes of such gages. 
Our engineering drawings used to 
spell out “No. 20 MS gage (.0359”).” 
Now they say “.036” thick”. When 
you consider the magnitude of our 
operations, the mere writing of such 
information on 25,000 drawings a 
year is worth something. 

The savings in engineering depart- 
ments are relatively small, but since 
basically they decide what manufac- 
turing is to buy, their effective use of 
such a standard is all-important. 


The use of preferred sizes in order- 
ing flat metals has reduced the num- 
ber of ordering sizes by permitting 
Ford to group “like” thicknesses. The 
reduction in ordering sizes by com- 
bining sizes, in 1956 in one depart- 
ment, necessitated the placing of 
fewer orders and resulted in a yearly 
saving of more than $327,000. 

In another instance, 50,000 Ibs of 
sheet stock was purchased at the mill 
for 5.3 cents per lb. A total of 30,500 
lbs of strip stock was purchased at 
the warehouse for 8.5 cents per Ib. 
Combining these orders and purchas- 
ing this 30,500 lbs in the wide sheet 
at 5.3 cents saved $11,712 annually. 
This savings more than offset the 
cost of shearing to the required size 
strips. 

Efficient utilization of materials 
has many facets. Some areas where 
it would be profitable to look have 
been pinpointed here. Those in- 
dividuals responsible for effecting 
such programs must consider the 
whole picture in their efforts. The 
tendency in engineering is to operate 
in familiar areas and copy those 
specifications that have been in exis- 
tence for some time. The tendency 
in manufacturing is to subordinate 
materials savings if such materials 
require that more attention be given 
to processing. However, in both 
cases savings can be effected at very 
little risk. 

In spite of all the problems asso- 
ciated with initiating standardiza- 
tion and simplification programs, the 
results are well worth the effort. 
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WILLIAM T. HUTCHINSON CO. 


53 BROWN AVENUE SPRINGFIELD, NEW JERSEY 


HUTCHINSON HSS BLANKS 


ee 
gare ee cy 


115 Pieces - COMPLETE — .040” to .500” — $88.00 


your choice of two tolerances 
+ .0002" — .0000 
or 


+ .0000 -— .0002" 





JOBBER SET LETTER SET WIRE SET 
$32.27 $29.03 $27.40 


in Huot Index in Huot Index in Huot Index 














HIGH SPEED STEEL — 64 “C”’ scale hard — gage tolerance — mirror finish. 
parallel ground 


ANY DECIMAL DIAMETER OF STANDARD LENGTH 
.020" TO 1.000” SHIPPED ON 24 HOUR NOTICE 
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still the winner 
... and in high speed steels, 
nothing beats REX 


| 

| The winner and still champion after fifty years is 
Crucible’s REX high speed steel. And now it’s better 
than ever! Recent improvements in manufacturing 
processes have given even higher quality and greater 
uniformity to every one of its properties. 

Why not shop test the new REX yourself? Test it 
for size, structure, response to heat treatment, fine 
tool performance. Give it any test you wish. You'll 
see why it is today, as it has always been — the stand- 
ard by which all other high speed steels are compared. 

Ask for REX by name at your local Crucible ware- 
house. Or order it directly for prompt mill delivery. 
And for information on REX, and the other Crucible 
special purpose steels, send for the Crucible Publica- 
| tion Catalog. Crucible Steel Company of America, The 

Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


C RU C ‘B LE| first name in special purpose steels 


Crucible Steel Company of America 
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Cutting Tool and Gaging Methods 


MATCHED TO THE JOB —At The Chicago Screw Company, Bellwood, Illinois, 
two sizes of Besly taps, poised above an indexing table, are ready to tap C-1141 steel parts. 
Operating alternately, the smaller 34"-24 Besly tap quickly threads a hole, then the work 
indexes beneath the 1%,"-24 Besly tap and a larger hole is threaded. By using Besly's 
Engineering Service, this company realized lower costs and a better job. The right taps were 
carefully selected and matched to the specific threading requirements. 


TOUGH GOING — Here you see a C-1018 high carbon steel 
nut being threaded by a Besly 134" tap. Extremely abrasive, because 
it has been carburized and heat treated, the material is difficult to 
tap. However, Besly taps tested on the work, proved they could "take 
it" and were specified by this manufacturer for the job. 


Prove to yourself that Besly Cutting Tools and 
Gages produce better results. Put them on trial 
on your toughest jobs, and check the difference 
in longer tool life, less down time, fewer rejects 
and faster production. If you’d like to try Besly 
tools or use Besly’s Engineering Service, see your 
Besly distributor for details, or write us... 
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SQUARED OFF — Templeton, Kenly & 
Company, Broadview, Ill. cuts heavy, almost 
square threads in malleable iron bases of 
rugged !2 to 24-ton screw jacks with Besly 
acme thread form Taps. Notice mirror finish 
on flutes promoting greater chip clearance. 


ASSURED ACCURACY —To assure that holes in planer 
cutter head assemblies provide precise fits for set screws, SKIL 
Corporation, Chicago, checks for accuracy with Besly-Metro Double 
End Reversible Cylindrical Plug Gages. Two opposed blades have 
three holding set-screws and another for adjusting position. 


Engineering, Service and “Specials”... area Besly Specialty 


BESLY-WELLES 


CORPORATION 
Est. as C. H. Besly & Co. 1875 


144 Dearborn Avenue, 

South Beloit, Illinois 
TAPS © DRILLS © REAMERS @ END MILLS @ TOOL BITS e GAGES 
CARBIDE TIPPED TOOLS, BLANKS, THROWAWAY INSERTS and HOLDERS 
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Like all Carpenter Matched Tool and Die Steels every 
bar of STENTOR (Oil-Hard) is colored full length in 


its own distinctive color for quick, positive identifice 


tion! Immediate availability from your local Carpentet 
Mill-Branch Warehouse, Office or Distributor. 
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r arpenter extends the 


built-in safety factor 


of STENTOR (oil-hard) 


tool and die steel! 


Remarkable heat treating versatility. . . 


safe, dependable hardening through a broad range of 1425°F to 1525°F 


The many advantages which make STENTOR one 
of industry’s most used and talked-about steels are 
affected in no way by this exclusive new develop- 
ment. Its simplified analysis remains unchanged. It 
is still the easiest and one of the safest oil-hardening 
steels to harden. Requires no preheating whatsoever. 
Hardens from a lower temperature. Assures you less 
size change and distortion . . . uniform hardenability 
... full freedom from decarburization . . . long, 
dependable service. 


And NOW ... an extended Built-In Safety Factor 
enables you to heat treat STENTOR tools, dies and 
parts either of two ways: (1) At temperatures as 
low as 1425°F for the cost savings this brings you 

. or (2) Place them right in the furnace with 
other tools that are heat treated at temperatures up 
to 1525°F, and eliminate special furnace runs. 


If you are not already using Carpenter STENTOR, 
it’s time to re-evaluate the extra advantages you get 
with this versatile die steel. 


JUST PRINTED! For more facts on how you and your men can Step Ahead 


with STENTOR, drop us a line on your Company letterhead for this new 


descriptive folder. 











[arpenter 
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Matched Tool and Die Steels 


The Carpenter Steel Company, 106 W. Bern St., Reading, Pa. 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—“CARSTEELCO” 
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You buy Scully-Jones 


“PREMIUM FEATURE” 
FLOATING HOLDERS 


AT NO PREMIUM 
IN PRICE! 


Spets te cause bell- 

Exclusive double-gear spline 
drive provides a balanced, constant 
velocity, and a flexible drive coupling 
which permits freedom of lateral or 
angular movement. 


Two thrust bearings placed close 
together and independent of drive, 
as well os proper cleorance in the 
spline, allow tool to float freely and 
quickly into proper alignment, 


New Lock-and-Eject Type Chuck 
(Style "JT" only) eliminates need for 
conventional-type drift. 


4. “Rocking” action with spline drive 
coupling causes continuous flow of 
lubricant in and ovt of splines, and 
cushions drive against torsional 
shock and overload. Shell houses 
floating and driving elements, and 
octs as perfect seal for lubricant. 


5. Small body diameter. 


©. Minimum body projection (Style 
“JT" ond “JS"). 





=A 
IN 
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Call your Scully-Jones factory-trained representative 
or distributor for complete information and prices. 


PRECISION HOLDING TOOLS 


“Precision Holding” for holding precision 


Soirtssss 


ars z 


ar. 





Scully-Jones and Company, 1913 South Rockwell Street, Chicago 8, Iilinois 


VEW TENSION AND 
ARI COMPRESSION 
Take the human TAP HOLDERS 
element out of lock-and-eject 
multiple-spindle chuck speeds tool 
ae changes, increases 
quali i 
and osedudias. / neues 
HEAVY-DUTY 
TAP DRIVERS 
Improved snap-ring 
design increases ac- 
curacy and holding 
power, speeds 
tool changes. 


Hardened and hi CLOSE CENTER 
precision ground - TAP DRIVERS 
s V to resist nicking / New design with four- 
Reduce setup time, down- and wear, as- fy/ slot chuck increases 
time, and inspection time sure accurate resistance to pull-out, 
by as much as 50 percent. tool alignment. keeps taps running true. 
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Feb. 1-2. Ninth Annual Industria] 
Engineering Institute. Held in simul- 
taneous sessions at the Berkeley ang 
Los Angeles campuses of the Univer. 
sity of California. 


. 

Feb. 5-7. New England Production 

Ingenuity Show. The Hotel Ban. 
croft, Worcester, Mass. 


Ps 

Feb. 5-7. Society of the Plastics 

Industry, Reinforced Plastics Diyij- 

sion. Technical and Management 

Conference. Edgewater Beach Hotel, 
Chicago. 


6 

Feb. 8-9. Administrative Applica- 

tions Division, American Society for 

Quality Control. First Annual Con- 
ference, Chicago. 


* 

Feb. 19. Rochester Society for 

Quality Control. 13th Annual Qual- 

ity Control Clinic. War Memorial, 
Rochester, N. Y. 


° 

Mar. 6-8. Pressed Metal Institute. 

Annual Spring Technical Meeting. 
Hotel Carter, Cleveland. 


* 

Mar. 11-15. 1957 Atomic Exposi- 

tion and Nuclear Congress. Conven- 
tion Hall, Philadelphia, Pa. 


° 

Mar. 13-15. National Fluid Power 

Association. Spring Meeting. Holly- 
wood Beach Hotel, Florida. 


¢ 

Mar. 18-20. American Society of 

Mechanical Engineers. Gas Turbine 
Power Conference. Detroit. 


° 

Mar. 18-21. First Military Auto- 

mation Exposition. New York Trade 
Show Building. 


* 

Mar. 18-21. Institute of Radio En- 

gineers. Annual Show. Coliseum, 
New York City. 


o 

Mar. 18-21. Society of the Plastics 

Industry. Annual National Confer- 

ence and Pacific Coast Exposition. 
Los Angeles. 


* 
Mar. 20-22. Society of Automotive 
Engineers. Production Meeting and 
Forum. Hotel Statler, Buffalo. 


* 

Mar. 25-27. American Society of 

Tool Engineers. Silver Anniversary 

Technical Meeting and Convention. 

Shamrock Hilton Hotel, Houston, 
Tex. 


* 

Mar. 25-29. American Society for 
Metals. 10th Western Metal Congress 
and Exposition. Pan-Pacific Audi- 
torium and Ambassador Hotel. Les 
Angeles, Calif. 

© 
Mar. 27-28. American Society of 


Mechanical Engineers. Engineering 
Management Conference. Pittsburgh. 
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UNBRAKO STRIPPER BOLTS NOW AVAILABLE 
WITH THE NYLOK* SELF-LOCKING DEVICE 


Self-locking UNBRAKO stripper bolts (shoulder 
screws) save time, money and headaches wherever 
they are used. They eliminate the costly, time- 
consuming checking of bolts to see that they are 
securely tightened. They protect precision tools 
and dies from damage caused by vibration-loosened 
bolts. They assure that your equipment will have 
longer service life, with reduced maintenance 
and downtime. 


; 


j 


PANNA 


et 


winds 


UNBRAKO stripper bolts are manufactured to the 
highest standards of precision. They are made of 
heat-treated alloy steel with continuous grain flow 
lines and have fully formed Class 3A threads 
finished close to the shoulder for maximum 
strength and holding power. Shoulders, held to 
fine tolerances, are concentric with heads and 
threads for uniformly accurate fit. The tough, re- 
silient, permanent nylon locking pellet is integral 
with the threaded section. 





All standard UNBRAKO socket screw products are 
available with or without the Nylok self-locking 
device. Authorized industrial distributors stock 
them. Write us for catalog and technical data on 
the complete line. Unbrako Socket Screw Division, 
STANDARD PRESSED STEEL Co., Jenkintown 36, Pa. 


UNBRAKO STRIPPER BOLTS with the Nylok self-locking device. Nylon pellet 
locks them with positive, dependable prevailing torque action. Bolts *T.M. Reg. U.S. Pat. Off.. The Nylok Corporation 
are reusable. 


—sanna 
UNBRAKS socket screw division 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 





2 s & 


SELF-LOCKING UNBRAKO STRIPPER BOLTS fasten this stripper plate securely. SPECIFICATION DRAWING. UNBRAKO stripper bolts 
Constant vibration, shock, extended running time will not cause these are available with standard shoulder lengths 
bolts to loosen. ranging from % to 6 in. 























'D | Shoulder Diameter* Ya he % % Ye % 
Thread Diameter UNC 10—24 %4—20 %s—18 %—16 %4—13 %—I1 
Fy thread Length % % % % % Ir 
LY Head Diameter % he % Yq %, 1 
FE Head Height He 2 “% kw % "s 
F Size of Hex. Hole “ A2 Ve Ye Ve % 
EF Pellet Location 141.172, 187.203.234.281 





*Shoulder Mox. .249 .3115 .374 499 624 .749 


Diamet 
Tolerances Min. 248 3105 .373 498 623.748 
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Emerson Electric 


MICROHONES 


Laminated Steel Rotors 





The Emerson Electric Manufacturing Company is constantly 
searching for the best possible processing methods. Working 
with Micromatic engineers on problems encountered in proc- 
essing shaft holes in their laminated steel rotors, Emerson 
Electric found that Microhoning would provide much higher 
production quality while lowering processing costs. The follow- 
ing Microhoning benefits are now obtained: 


























Model 728 Hydrohoner with auto- 
matic Microsize, Microdial and two 
station rotary indexing fixture. Hole 
Tolerances: Diameter .0002 inch, 
straightness and roundness .0001 inch. 


Learn why Microhoning will give you efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 
([] Please have a Micromatic Field Engineer call. 

([] Please send Micromatic literature and case histories. 


NAME 


CUT REJECTS 

With former processing method re- 
jects ran too high. Microhoning controls 
size and assures a clean hole— 
rejects are substantially reduced. 


ELIMINATED OPERATIONS 

Old processing method required two 
operations. In one operation, Micro- 
honing generates size and straight- 
ness within specified tolerances. 


REDUCED BALANCING TIME 70% 
To preclude vibration and poor oper- 
ating characteristics, it is essential that 
shaft hole be concentric with O.D. of 
rotor. Microhoning reduced by 70% 
the amount of dynamic balancing 
correction required. 


PROCESSING COSTS CUT 70% 

Current figures show the cost of Micro- 
honing shaft holes in rotors to be less 
than 30% of processing by old method. 






Rotors (from 2% to 4 inches long) are all 
Microhoned on the same machine by changing 
adaptor in fixture and resetting stroke length. 


2wimono¥? 
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8100 SCHOOLCRAFT AVENUE 


DETROIT 38, MICHIGAN 
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SUPERVISORS NEED 
BONUSES Too 


by Ernest W. Fair 


BONUS PLANS to induce greater 
safety, reduction of accidents, and 
more work output have long been 
used in every branch of industry. 
In many instances, however, super- 
visors have been entirely neglected 
or are taken into the plan only on a 
general basis. Much of the effective- 
ness of an incentive plan is thus lost 
to a very important degree. 

The nature of a supervisor or fore- 
man’s job make it best to set up his 
part in the incentive program on an 
individual application basis. This 
assures greater responsibility, setting 
it up where there is an element of 
partnership between the individua] 
supervisor and management, and in- 
creases inter-departmental competi- 
tion in the program which always 
ensures greater effectiveness in the 
long run. 

In setting up an incentive program 
for supervisors and foremen, it is 
best to first consider and analyze all] 
factors which contribute to the unit 
result desired by the program, and 
then eliminate those which are not 
definitely measurable as well as all 
factors which are not exclusively in 
the control of the individual super- 
visor or foreman. 

The program should also include 
factors to encourage company-wide 
or departmental efficiency, with the 
incentive based in some measure on 
the degree of effectiveness the super- 
visor is able to obtain within his own 
department or group. 

It is also important that we make 
the factors involved positive ones 
rather than negative. <A _ positive 
procedure is always easier for a 
supervisor to install and put into 
action; the “do not” or “shall not” 
factors are not only more difficult to 
implement but being negative by 
nature serve to depress the enthusi- 
asm of the individual supervisor, 
both toward the company-wide pro- 
gram and his own role therein. 

Any such program must also be 
set up on such a basis that will make 
all tasks equitable for the various 
supervisors. When one has a dis- 
tinct advantage over another, there 
is less incentive to attain a given 
goal and a situation develops where- 
in we are left with compliance only 
to a level necessary to “make a good 
showing.” The element of competi- 
tion between different divisions or 
departments is always greater at the 
supervisory level than between in- 
dividual workmen therein. 

It is also good procedure to talk 
over any such program with the 
supervisors and foremen themselves 
before the final plan is drawn up. 
Such cooperation, even if it secures 
but small results in the form of prac- 
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tical suggestions, builds up an inter- 
est in the program hard to obtain 
otherwise. Junior executive person- 
»al will invariably work harder on a 
given program in which they have 
a part of creation than in one where- 
in no consultation of any kind was 
made beforehand. 

A supervisors’ program should also 
include attention to ability to obtain 
worker cooperation, increased qual- 
‘ty of work output as well as quan- 
tity, more economy in production of 
output both directly and indirectly, 
attention to fulfillment of 


more ‘ 
schedules, maintenance and house- 
keeping, accident prevention, and 


harmony of workers under his super- 
vision. 

These are direct responsibilities of 
supervisors in any program devel- 
oped by the firm. The basis of their 
reward for fulfillment of the program 
within their department should be 
adjudged to these responsibilities. 
Basing their rewards solely on 
those factors set forth for workers 
fails to take into account the super- 
visory nature of an individual’s job 
and, by offering no reward for extra 
performance of his individual tasks, 
invariably reduces the overall re- 
sults obtained in the program. 

The need for emphasis of quality 
within the supervisor’s department 
should never be overlooked in such 
a program. Without it we will note 
a tendency to sacrifice the element 
of quality for that of quantity in 
order to obtain the previously set 
quotas or goals. When extra incen- 
tives are provided for supervisors 
and the basis for their award is made 
solely on a quantity basis, we can 
hardly expect anything other than 
their concentration on that quantity 
factor. 

It is of even more importance to 
emphasize such quality factors in 
setting up the supervisor’s or fore- 
man’s part in a bonus program for 
this is a responsibility within his 
province. Just as one of our main 
reasons for setting up such a pro- 
gram is to encourage quality of per- 
formance by workers, so also should 
it encourage quality in performance 
at the supervisor’s level as it pertains 
directly to his job responsibilities. 

The supervisor’s schedule should 
also include emphasis on economy of 
direct materials, particularly in those 
instances where prices of such sup- 
plies or materials used under his 
supervision are subject to frequent 
wide variation. 

So also should fulfillment of 
schedules be made a definite part of 
the program for supervisors. Usually 
any program which places this re- 
sponsibility with the _ individual 
workman obtains meager results pri- 
marily because it is a management 
function. Its place in the supervisor’s 
program is highly advisable since 
this is a point of emphasis desired in 
. »- Continued on page 153 


HO 





W MICROHONING 
Laminated Rotors 


Cuts Processing Costs 


Emerson Electric squirrel-cage rotors are made of special “electrical 
grade” steel laminations and each lamination is coated with oxide 
insulation. In processing the rotor, the O.D. is turned concentric with 
the shaft hole. Then, in one operation, Microhoning accurately 
generates finished size and straightness of shaft hole without any 


change in hole location. 


The Micromold tool has two universal 
joints in the drive shaft which allow 
the tool body to align itself with the 
shaft hole. Microhoning of holes is along 
same axis from which O.D. was turned. 


For electrical and mechanical effi- 
ciency, assembled motors must have a 
uniform air-gap between rotor and 
stator of .006 inch to .011 inch. Be- 
cause laminated surface is rough and 
close tolerances must be held, special 
guided Micromold tools are used. 
Plastic guides above and below abra- 
sive sticks, control dressing of abrasive 
and assure generation of round, 
straight shaft holes. 


Before installing Microhoning equip- 
ment, two operations were required to 
finish shaft hole—rejects ran high. 
Microhoning greatly reduced the 
amount of dynamic balancing correc- 
tion required. 








The principles and applications of Microhoning are 
explained in a 30-minute, 16 mm, sound movie, 
“Progress in Precision” . . . available at your request. 


(] Please send me “Progress in Precision” in time for 


showing on. 


“or 
gene THR, 
° ‘c, 





a 
% 


(date). 





() Please have a Micromatic Field Engineer call. 
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Please send Microhoning literature and case histories, 
@-@ 
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MICROMATIC HONE CorRP. 


8100 SCHOOLCRAFT AVENUE 
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Gorton now offers you several models of 
Super-Speed Vertical Mills equipped with 
sensitive and accurate hydraulic controls 
featuring feeds up to 40 inches per minute. 


AVAILABLE 1. Vertical action only 
x 2. Cross and longitudinal 


3. Three-dimensional 
combination 


WAYS 


Gorton Milling Machines with hydraulic 
Tracer Control must be ordered as such. 
Hydraulic equipment is not an attachment 
but a permanent installation. 


1202 RACINE STREET 


Tracer-Controlled Pantographs, Duplicators — standard and special... 


Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 
A 8731-1P 


‘oncll FrabbunelDoes the 


Write for Form 2697-ADS and 1202-1655 General Catalog. 
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NEE... Gorton Milling Machines 
Feature Hydraulic 3-Dimensional Controls 
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For die or mold work (single or multiple 
units), production profiling and duplicating 
— short runs, experimental pieces or high 
production. 


Gorton also offers manual and automatic 
Tracer-Controlled Milling Machines and 
Pantographs for 2- or 3-dimensional opera- 
tion; 1 to 1 ratio, or reproduction at variable 
reductions, with single or multiple-spindle 
machines for work of any shape or size. 








Shown above: Gorton 9-J Super- 
Speed Vertical Mill with True- 
Trace hydraulic installation. 


RACINE, WISCONSIN, U.S.A. 
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GREENLEE 


B AIR-FEED 
AUTOMATIC 

















Permits Greater 
Job Versatility 


Easily Adapted to 
Multiple Feedouts 





Provides Longer 
Stock Feedout 








Eliminates | 
Stock Scoring | 


Reduces Stock Reel 
Noise 





Eliminates 
Stock Pushers 


Eliminates | 
Feedout Cams 





® 


Write today for Catalog A-405, or 

: better still, have the Greenlee man 
, 2 call and show you the way to more 
; profitable production with this 


sefeedautomatcbarmchine, | GS REENILEE BROS. & CO.| 
od s 


' GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 





2042 MASON AVE. 


Rockford, Illinois | 


® Multiple-Spindle Drilling and Tapping Machines 
® Transfer-Type Processing Machines 

® Six and Four-Spindle Automatic Bar Machines 
© Hydro-Borer Precision Boring Machines 
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f 
PRE renaeO NMREANNSN TE | 


CIRCLE INFORM-A-GRAM KEY NO. 151 





152 





CUTTER AND 


TOOL GRINDER 
with Pope Tilting Head 


Tool room men appreciate the extra operating 
convenience they get with Covel’s T-Base de- 
sign. It lets you get right up close to the work 
whether you stand at front, sides or back. Tool 
room grinding is speeded up too, by the Pope 
Tilting and Swiveling Head which permits faster 
setups with clearance angles read directly from 
the scale on the head. Clearance angles are 
set without disturbing work! You get all this, plus 
extreme accuracy! Covel advanced engineering 
design with ball bearing table, hardened and 
ground screws and hardened and ground ways 


preserves long-lived precision performance. 


TOOLING & PRODUCTION 




















Write for 
BULLETIN 
No. TP-27 


Covel offers the Widest Choice in Surface Grinders up to 14” x 24” © Cutter and Tool Grinders + Orill Grinders © Optical Comparators 
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_, . Bonuses from Page 149 

making his own day-to-day job per- 
formance of greater value to the 
company. 

His bonus program should also 
contain some emphasis on mainte- 
nance and good housekeeping. Main- 
tenance is usually a _ supervisory 
function; if it is ignored in the bonus 
program, it can easily be forgotten 
by the supervisor. After all, the end 
result of winning the competitive 
race is the one the supervisor will 
have in mind. If all considerations 
of maintenance and good housekeep- 
ing are left out of the schedule, they 
will be overlooked to the over-all 
detriment of the whole program in- 
sofar as the company is concerned. 

The same reasoning applies to 
accident prevention. The enthusi- 
asm of individual workers to attain 
reward goals will often lead them 
into accident-prone practices. It is 
up to the supervisor to see that this 
does not happen. If such a stipula- 
tion is made an integral part of his 
own individual program, we may be 
assured that he will place great em- 
phasis on this phase of the job. Cer- 
tainly every incentive plan should 
take into consideration that no re- 
sults obtained without complete 
absence of accidents will be com- 
pletely satisfactory. 

Whatever factors are decided upon 
as being necessary to the incentive 
program for supervisors and fore- 
men, it is of even more importance 
that such a program be separate and 
distinct from that covering company 
employees. The results we can ob- 
tain from any employee incentive 
program will depend in large meas- 
ure on the incentives we set up for 
foremen themselves to see that the 
program is properly carried out 
under their own jurisdiction. 








Cone Automatic Machine Co., 
Inc. of Windsor, Vt., has taken 
over the manufacturing and sales 
rights of the H.E.B. Pilot auto- 
matic copying lathe under a 
licensing arrangement with a 
French machine tool builder. 
The machine will be known as 
the Conomatic Pilot. 


+ ARS Ne TT 
NECROLOGY 


Robert O. Knudson, 65, assistant 
sales manager of the special machine 
tool department of Greenlee Bros. & 
Co., Rockford, Ill., died Dec. 19 after 
an illnes of four weeks. He had been 
with the company for 34 years. 


Leroy J. Ackermann, 37, Eastern 
representative for the Lindberg- 
Fisher Division of Lindberg Engi- 
heering Company, died suddenly 
Dec. 11 at Baltimore. 
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WHEELOCK, LOVEJOY & COMPANY, INC, 
1250 Marquette Street, (QSWShed Ohio 





WHEELOCK, LOVEJOY & COMPANY, INC, 
1855 So. Kilbourn Avenue, [iterey llinois 





WHEELOCK, LOVEJOY & COMPANY, INC, 
265 Pennsylvania Avenue, New Jersey 





WHEELOCK, LOVEJOY & COMPANY, INC. 
12989 Greeley Avenue, [yunou Michigan 





















WAREHOUSES AT YOUR SERVICE 


You’ll get quick action on your order for alloy steel bars, billets 
or forgings ...no matter what size, shape or heat treatment you 
require ... when you call any one of our seven warehouses. 

All seven are conveniently located in principal industrial areas. 

Each is staffed by expert metallurgists, and is well-stocked to 
give you speedy service. 

Fill your current needs by ordering our own HY-TEN steels, the 
“standard steels of tomorrow”, or standard AISI or SAE grades. 

Or write today to our Cambridge office for your free Wheelock, 
Lovejoy Data Sheets. They contain complete technical information 
on grades, applications, physical properties, tests, heat treating, etc. 


In Canada: Sanderson - Newbould, Ltd., Montreal and Toronto 





a Se 





WHEELOCK, LOVEJOY & COMPANY, INC, 
144 Milton Street, [times New York 








WHEELOCK, LOVEJOY & COMPANY, INC, 
4524 W. Mitchell Avenue, [ftir Ohio 








HOME OFFICE: 


WHEELOCK, LOVEJOY & COMPANY, INC, 
135 Sidney Street, [RW tetaeny Massachusetts 
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MILLING 
CUTTERS BY THE THOUSANDS! 


..-.- from stock—through your 
Brown & Sharpe —NELCO distributor! 


Brown & Sharpe - NELCO—manufacturing over 3000 Carbide, Carbide 
= and High Speed Steel milling cutters and accessories—stand 
behind the distributor displaying this plaque. 

You can rely on him to save you days and dollars with superior tools, 
superior service! 

Use the tools that really give you a COMPLETE selection ...a speedy 
solution to all your cutter problems—over 
3000 “standards” are as near as your phone. 
Switch to the most complete source! See the 
Brown & Sharpe-NELCO Distributor in your 
area... today! 







SEND for the New Nelco 
Catalog just off the press, 
showing over 700 Carbide 
‘eo Tipped Cutting Tools. 





NELCO TOOLS gieeeem 


NELCO TOOL COMPANY, INC. ® MANCHESTER, CONNECTICUT 
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NEw GAP PRESSES 
DESIGNED FOR AUTO 
PARTS PRODUCTION 


A new line of Hamilton gap 
presses — ranging in capacity from 
100 to 300 tons in both single ang 
double crank types — has been de- 
veloped primarily for shallow draw- 
ing, forming and blanking duty in 
the automotive industry. They are 
also applicable in other industries 
such as appliance manufacturing. 
The presses have bed areas large 
enough to accommodate the more 
sizable blanks that are formed into 
auto-body grille and bumper guards. 
Such parts have made these inter- 
mediate size presses increasingly im- 
portant to the automotive industry. 


Single and double crank types are 
built by Baldwin-Lima-Hamilton 
Corp. to meet the width requirements 
of the blanks. Exceptionally rugged 
welded steel construction of both 
frame and slide assures low deflec- 
tion, strength and rigidity. Gears — 
both main and intermediate — run 
in oil to afford positive lubrication. 


The presses incorporate a pneu- 
matically-operated flywheel brake, 
pneumatic clutch with electric con- 
trol system, and pneumatic counter- 
balance. Mechanical interlocking 
between clutch and brake assures 
optimum performance and safety. 





Developments in the use of hard 
carbides last year were outstand- 
ing in three respects, reports 
Philip M. McKenna, president of 
Kennametal, Inc. of Latrobe, Pa. 
These are the rapid adoption of 
throw-away insert tools, increased 
and ample supply of tungsten and 
cobalt for uses other than as cut- 
ting elements, and greater use of 
these metals where high strength 
is required at high meager 
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At Your 
SERVICE 














Facilities for design, development, 
and manufacture of copper and silver 
brazed assemblies are made available 
by Wall Colmonoy Corp. of Detroit. 
Among the parts produced are 
brazed tube assemblies, brazed levers 
and linkages, brazed assemblies of 
stamped components, and brazed hy- 
draulic and vacuum fitting designs. 


> 


Keystone Carbon Co., Saint Marys, 
Pa., has expanded its gear design 
services. The company is now offer- 
ing a complete service from original 
design to finished production on 
mass-produced powdered metal 
gears. 

ee 


A modern annealing furnace for 
the Wallingford, Conn. plant has 
been acquired by Ulbrich Stainless 
Steels Co. With this equipment, the 
company is able to convert stainless 
steel strip and flat wire to consumer 
specifications, hard or soft, in any 
gauge from 0.001” to 0.050”. 


> 


Specialized injection molding of 
tiny thermoplastic parts is handled 
by Gries Reproducer Corp. of New 
Rochelle, N. Y. The company spe- 
cializes in extremely small parts, 
maximum weight, 0.03 oz and maxi- 
mum length, 1%”. Threaded inserts, 
wires, metal stampings, tape, etc. are 
automatically inserted in parts dur- 
ing the molding process, either as in- 
dividual inserts or as continuous ele- 
ments. 


> 


Mold design, mold making, and the 
actual molding process are consoli- 
dated by Byrd Plastics, Inc. of Erie, 
Pa., to cut production cost. The com- 
pany is responsible for the entire job, 
serving industries using molding in 
thermoplastics, especially nylon. 


> 


A new method of sharpening pow- 
er hack saw blades on special preci- 
sion machines has been developed by 
Peerless Tool, Inc., North Attleboro, 
Mass. New blade life is assured even 
on the third and fourth regrind for 
1/3 the cost of a new blade. Blades 
are returned with sharper, squarer, 
and more uniform teeth than when 
new without affecting set or temper. 
The resharpened blades can be used 
successfully for cutting stainless, ti- 
tanium and other metals. 


Measures tiniest parts, 
irregular shapes . . . faster, 


easier, at a budget price 





Bausch & Lomb 
TOOLMAKERS’ 
MEASURING 
MICROSCOPE 


All the features that most toolmakers need are effi- 
ciently combined in this sturdy, new precision- 
measurement instrument... at only $1200 for the 
complete basic equipment. Massive controls, con- 
veniently grouped, assure steady, sharp focus on 
parts up to 214” in any dimension. Direct readings 
to 0.0001”; angular, to 1’ of arc. 2”x1” travel ac- 
commodates wide range of work. Precision-ground 
centers (optional). Optically, mechanically, this 
new, low-cost microscope makes it easier to work 
to closer tolerances of precision. See for yourself 
in a free demonstration. 





aligns crosshairs of eyepiece with 
x-y motion of stage for absolute 
precision of measurement. 





TRULY VERTICAL illumination for 
study of deep cavities. Built-in Iu. -— — — — — — ew eee eee] 
minator provides ample, comfortable BAUSCH & LOMB OPTICAL Co 

light for full-working-day use. 79814 St. Paul Street, Rochester 2, N. Y. 


Send me informative new B&L Toolmakers’ 
Microscope Catalog D-282 


1 would like an obligation-free demonstra- 
tion of the new B&L Toolmakers’ Microscope 






































B: Name, Title iyi alae 
Cc vr » Seer 
PROTRACTOR EYEPIECE (optional) is Address.............. 
quickly, easily interchangeable with 
standard eyepiece; speeds accurate City. Zone........ State............ 1 
measurement of angles. 1 
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oNEOR: 


for Quantity Production 


“NEOR” is the original—and still finest—Oil Hardening, Non-Deforming 
High-Carbon, High-Chrome Tool Steel. Hardened “NEOR” withstands 240,000 
p.s.i. and has not been tested to destruction. Correctly heat-treated, it will not 
deform or shrink. “NEOR’S” high resistance to abrasion makes it first choice 
for production in high quantities. Call on your Darwin sales engineer for cost- 
saving results with “NEOR” on: Brass Finishing and Burnishing Tools . . . 


Bushings ... Dies... Gauges... 
Grinder Centers . . . Mandrels . . . 
Press Tools ... Reamers and 
Broaches . . . Rolls . . . Spinning 
Tools . . . Taps. 


Courtesy of Cleveland Form Tool & Die Co. 









PRACTICAL RESULTS FROM “NEOR” USERS 


Lamination or Notching Dies — New 
York firm blanking one quarter hard cold 
rolled chrome strip (1.25% C, 2% Cr.), 
0.015” thick reports increases per grind 
“NEOR”; 60,000—127,000; High 
Speed Steel: 30,000; Carbon Steel: 7,000. 
Coining Press Dies — Detroit automobile 
manufacturer coin pressed 205,000 in first 
grind—16,000 with other dies. 
Drawing Dies— Chicago manufacturer of 
automotive devices produced 20,000 per 


grind — previous best 400 to 800 (half 
hour run). Operation was drawing cold 
rolled strip steel (0.40-0.50 C) and .109” 
and 0.083” thick. 

Trimming Dies — Philadelphia concern 
trimming semi-hot steel balls found 
“NEOR” die operated 25 hours—previous 
best 4 hours. 

Slitting Cutters — Chicago can manufac- 
turer ran “NEOR” cutters 7 days without 
regrind—others lasted 1 day. 


Complete line of hizhest grade Too! Steels, including PRK-33, DARWIN’ No. 1, NEOR, MINEOR, OHT, 


“MT6” and various grades of Hot Work Specialty Steels. 
Casting, Drill Rod. Flat Ground Stock and Tool Bits. 


Furnish24 «n Bar Stock, Billet and Sand 
Bulletin on Request, 


DARWIN & MILNER Ine. 


2345 ST. CLAIR AVENUE 


. 1610 W. FIRST AVENUE 


* CLEVELAND 14, OHIO 


° COLUMBUS, OHIO e 


REPRESENTED BY 
ZIV STEEL & WIRE CO., CHICAGO © DETROIT © ST. LOUIS + INDIANAPOLIS * TOLEDO « MILWAUKEE 
* M.G.OPP COMPANY, NEW YORK CITY + PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES « 
CHARLES B. WEBSTER, PLAINVILLE, CONNECTICUT + CHARLES W. BRINGMAN, ORLANDO, FLORIDA 
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. «+ Records trom page 120 


machine tool number — thus 
the data was “mechanized” 
for high-speed processing. 

3. Having collected that data, we 
prepared to use it quickly and 
effectively for preventive meas- 
ures. 

A. First, we made immediate use 
of the data on failures in the 
form of a tabulated report 
sent monthly to each foreman. 
It indicates maintenance per- 
formed and labor and materia] 
cost for maintaining each 
facility in his section. 

B. Secondly, we set up perma- 
nent maintenance repair and 
replacement records in the 
Maintenance Department, and 
fed our data on failures into a 
steadily accumulating history. 
Each time a repair is made on 
a facility, the facts are entered 
on the record: 

Data 

Sub-assembly (code) 

Part (code) 

Reason for failure (code) 
Action taken (code) 

Labor cost 

Material cost 

Total and accumulated total 


C. But data is useful only if it 
can bring intelligent action, so 
we built a “warning” system 
into the Maintenance Record. 

e First we established from ex- 
perience an annual budget for norm- 
al maintenance, and indicated this 
with a red marker over that figure on 
the scale at the bottom of the card. 

e Then we provided a green mark- 
er to move upward on the scale as 
expenditures accumulate during the 
year. 

e When the green marker meets 
the red marker, the card is pulled 
and referred to the Superintendent 
of Maintenance for investigation and 
action. The results of this investiga- 
tion may be used by Maintenance for 
corrective action, by Superintendent 
of Tools and Equipment for redesign, 
and by Purchasing Department when 
replacement facilities are being con- 
sidered. 

e For a 10-yr history of the facil- 
ity we used the back of the form to 
accumulate maintenance and repair 
costs twice yearly over a period of 
years. We also provided a record on 
replacement parts. 

Our experience so far with this sys- 
tem indicates that while time is 
needed to perfect it, the use of coding 
will provide detailed, accurate con- 
vincing data. In the form of monthly 
reports it is used in operations by the 
shop. In accumulating records, it is 
employed by Maintenance, by the 
Tools and Equipment Department, 
and by Purchasing to maintain, re- 
design, and purchase capital equip- 
ment which will provide greater pro- 
ductivity, reduced downtime, higher 
quality and larger profits. end 
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Namco VERS-O-TO 








lets you use the same head — two ways 








» with chasers ... (for threading) 
| > with cutters ...(for hollow milling) 


reduce costs and fewer moving parts 
speed production on threading jobs, end §—insures long, trouble-free performance. 
i forming and turning. permits cut- 


\provide morethreads _ter settings to be made in the toolroom with- 
per grind—and you can regrind to a full out head adjustments —no need for trial error 
270° of chaser circumference. run after sharpening. 


Write today for your copy of Catalog 
DT-52 or ask our representative to call. 













This wide variety of cutting tools can all 
be used with the same VERS-O-TOOL head 






CIRCULAR 


fey 


Knurl Burnish Thread-Mill 


“Ze 


End Form Hollow-Mill Thread 














ADJUSTABLE-BLADE 


ue # 


Hollow- Mill Thread 


$s ; 3 ie 


Three Namco VERS-O-TOOLS, on this 1%” RA-6 Acme-Gridley Bar Automatic, hollow mill the stem and cut 2 thread diameters on cast bronze valve stem, 






THE NATIONAL ACME COMPANY, 169 E. 131ST ST., CLEVELAND 8, OHIO @ Sales Offices: Newark 2, N. J., Chicago 6, Ill., Detroit 27, Mich. 
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PULLMAX 
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ent panel board 


| made complete on ao PULLMAX 


Only the Pullmax universal shearing 
and forming machine has the versa- 
tility to do all of the metalworking 
jobs in your Model Shop, Engineer- 
ing or Maintenance Departments. 

This one versatile machine does 
straight shearing, inside or outside 
circle cutting, design cutting, inside 
square cutting, beading, joggling, 
slot cutting, louver cutting, dishing, 
edge bending and flanging. 

7 sizes of machines cut up to 44” 
' in mild steel. Ask for a demonstra- 
| tion right in your plant. 





AMERICAN PULLMAX CO., INC. 
2469 N. Sheffield Ave., Chicago 14, Ill. 


| a MORE MONEY-SAVING METALWORKING IDEAS 








ARE Yours IN THIS FREE Book tet 

















1 Please send us the Pulimax Catalog on Money-Saving Metal- : 
1 working ideas. rT 
1 NAME -_ 
STREET ee ' 
i ary. ZONE___ STATE : 
; I 
19 ; 

! ! 
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CARBIDE DIES 
GREATLY REDUCE 
STAMPING COSTS 


The specifying of tungsten carbide 
for many applications where part 
quality, fewer rejects, or increased 
efficiency were prime consideration, 
rather than just a long production 
run, has paid dividends for the 
Standard Control Division of West- 
inghouse Electric Corporation’s plant 
in Beaver, Pa. 

The Beaver plant produces indus- 
trial circuit breakers in a wide range 
of capacities. The devices incorpor- 
ate numerous intricate metal stamp- 
ings, such as, magnet frames and 
armatures, trip latches, push rods, 
arc plates, etc. Some of the parts 
are fabricated from mild cold rolled 
steel, while others are stamped from 
tough stainless or from hard, abra- 
sive, electrical silicon sheet steels. 

Until fairly recent date, these dies 
were made of high carbon, high 
chrome or high-speed steel. While 
steel dies in many cases gave a more 
or less. satisfactory performance, 
many dies for the same part were 
required due to a die being out of 
production so often, while being 
sharpened, that at times as many as 
four to six dies would be necessary 
to meet the production schedules. 

After studying the situation from 
a cost as well as a quality production 
standpoint, Westinghouse tool engi- 
neers consulted with Oberg Manufac- 
turing Co., Inc., exclusive designers 
and builders of tungsten carbide dies, 
to determine the economic advantage 
of using tungsten carbide as a die 
medium for their more _ difficult 
stamping problems. 

To better establish tungsten car- 
bide as a proven die material, it was 
mutually decided to apply it first to 
a wear problem involving a relative- 
ly simple shape; then as each die 
more or less proved itself and as 
familiarity was gained with carbide 
relative to specific production prob- 
lems, they would gradually work 
carbide into the more intricate and 
difficult shapes and problems. 

One of the first parts which came 
up for examination was a special 
“E” and “TI” type lamination stamped 
from high content silicon steel and 
used as magnet and armatures in a 
contacter frame. The high abrasive- 
ness of this material and the assem- 
bly requirement of practically no de- 
tectable burr were conditions which 
could not be met without an inven- 
tory of many duplicate tool steel dies 
to keep press downtime within rea- 
son. 

A progressive carbide die Oberg 
designed and built for this operation, 
although costing at that time three 
times as much as a tool steel die, now 
turns out more than 18 times as 
many laminations between sharpen- 
ings. 

The practice at Westinghouse is to 
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a hole here wastes time... a hole here saves time 





Crucible Hollow Tool Steel Bars save time 
— and money too — whenever you need ring- 
| shaped steel parts, or tools with a center hole. 
— The tool steel is drilled through when you get it! 
no 7 You don’t need to bore, drill, hole-saw, cut off 
or rough-face. That’s why they cut your pro- 
duction time, increase inachine capacity — and 
reduce scrap losses. 

. You can get these hollow bars in any of 
C .% Crucible’s famous quality tool steels, in almost 
any combination of OD and ID sizes. And you 
can get immediate delivery of five popular 
grades — KETOS oil-hardening; SANDERSON 
water-hardening; AIRDI 150 high carbon, high 
chromium; AIRKOOL air-hardening; and NU 
DIE V hot-work tool steels — from the Crucible 
warehouse near you. 

: Call your Crucible representative for the full 
ve story of how these steels can save time and 
money in your shop. Crucible Steel Company 
of America, Henry W. Oliver Building, Pitts- 
burgh 22, Pa. 


ic 5 U C | s LE} first name in special purpose steels 


Crucible Steel Company of America 
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ETALON 23¢C MICROMETER 


A—Half-thousandth graduations on thimble allow tenths readings with only 

5 Vernier graduations. 

B—Deep machine divided graduations on both thimble and barrel assure 

easy reading. 
© Reads to .0001" © Forged frame © Heavy duty tungsten carbide 
measuring faces, optically lapped © Quick acting positive lock ¢ 
Feather touch friction stop assures senstive feel ¢ Dull chrome 
finish on thimble and barrel eliminates glare ¢ Built for accuracy 
under the most rugged applications ¢ In handsome contour case. 
WRITE FOR CATALOG on complete line of 
precision measure instruments: 
VERNIER CALIPERS «© MICROMETERS ¢ DIAL INDICATORS 

% 


ALINA CORPORATION 


122 East Second St., Mineola, L. 1., N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 160! 












Tooling costs go down when Speed Vise 
goes on the job because Speed Vise elim: 
nates the need for expensive jigs and fix 


eed <9 ogee 
Sp tures. Just a simple jaw pla 
part being drilled and Speed \ 

Versatility rest. Several int berchenguass 








GIVES YOU = == - 
100 JIGS IN ONES =—ee 


"tgs, 
Mb, 
ttt, 


® e5 






* Quick action design for speed. 
» Opens instantly to full capacity to 
handle work of any size. 


* Standardized holes for attaching jigs 


$12.75 to $26.75 
or jaw plates. 


Write or wire now for information " Lift... slide...lock... that’s alll there 
CARDINAL Bg cen oe 
MACHINE COMPANY 


strength and a heavy base plate for 
ns rigidity. 
1819 Dana Street, Glendale, California 
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sharpen the die at the end of 500,000 
strokes, although the die has run on 
occasions well over a million strokes 
without parts being rejected because 
of excessive burr. In sharpening car. 
bide dies Westinghouse experience 
shows the best performance indicates 
that .001” be removed from the 
punch and die for each 100,000 
strokes. Thus, Company practice has 
scheduled regrinds at optimum rath. 
er than the maximum limit of output, 
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cana eae 


Using carbide dies to stamp these 
intricate parts has increased produc- 
tion, minimized rejects, reduced 
press downtime and eliminated much 
excessive and costly inventory of 
spare dies at the Westinghouse 

Beaver, Pa., plant. (Upper row) 

“E” and ‘I’? lamination, (middle 

row) catch bracket and trip latch, 

(at bottom) push rod. 

A special characteristic of tungsten 
carbide which has enabled Westing- 
house to produce better quality parts 
is its ability to hold a sharp cutting 
edge over long periods of use. For 
instance, a small circuit breaker 
catch bracket, 1/16” thick, is stamped 
from half-hard cold rolled steel. The 
part was formerly produced by 
blanking with a tool steel compound 
die and grinding the operating edge 
of the part at a second operation. 
With this method it required .00037 
hrs to pierce and blank; and .00200 
hrs for the grinding. This made a 
total of .00237 hrs or 8% sec/pe for 
an optimum output of 420 pcs/hr. 

Because a carbide die’s cutting 
edges stay sharp longer, it was found 
feasible to close in the break clear- 
ance, thereby getting a cleaner cut 
and thus eliminating the subsequent 
grinding of the operating surface. 
Utilizing a progressive tungsten car- 
bide die, the total blanking time was 
reduced to .00028 hrs or one second 
per part. The grinding operation was 
eliminated completely. The result is 
a total theoretical output of 3600 
pes/hr or a production increase of 
850% because of fewer operations 
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Another 











“Years Ahead” 
Development! 





















by NEWCOMER 





The first all-new high velocity metallic cutting material 


Capable of cutting performance 
beyond present machine 
capacities... 


A result of ten years of Newcomer research and 
development, NewMet has opened an entirely 
new field for high velocity cutting of steel, cast 
iron and non-ferrous materials. Containing no 
strategic materials, NewMet is designed to out- 
perform superbly at both normal cutting speeds 
or the higher ceramic and cemented oxide speeds 

. speeds of 1000 SFPM and more... 2 to 3 
times the speed of existing “high speed” carbide 
cutting grades! 


Economize with high velocity 
cutting... 


Combining extreme hardness with a comparative 
high strength, NewMet has lasted 8 to 10 times 
longer than existing “high speed” carbide grades 
when operated at normal carbide finishing speeds. 
It’s practically impervious to cratering and wear. 


Look ahead to new cutting velocities... 


Specify “~~. ew Mm et® 


*Pat. App. for 


Available now in NP “Throway” Triangular, Square and 
Round Inserts, and Solid Cylinders. 


For complete information, call your nearest 


Newcomer Representative, or contact 


NEWCOMER PRODUCTS, INC. 
LATROBE, PA. 
GENERAL SALES OFFICES: 512 Franklin Ave., Pittsburgh 21, Pa. * CHurchill 1-4060 
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U. S. Steel Supply Provides Customers 





One Shear Takes the Place of Two or Three 





I rr mer 





No. 12E-12 Steelweld Shear at U. S. Steel Supply, Seattle, 
Washington, rated for steel plate 12’ x 34”. Being cut in 


with SMOOTH ACCURATE SHEARING | 





photo is a plate, size 7’ x 30’ x 34°”. With hand crank on right 
end, this machine can be adjusted in a few seconds to have 
exactly the right knife clearance to obtain the finest cut 
for any thickness. To make this adjustment on guillotine- 
type shears usually requires several hours. 


because it is so easy to adjust the knife clear- 
ance required to obtain the best cuts for dif- 


ANY steel warehouses have two and often 


” 


three shears, one of a 14” capacity for 


lighter thicknesses, another of 14” capacity for 
cutting '4” to |)” material, and a third with 1” 
capacity for thicknesses over '4” and up to 1”. 
At some of its warehouses, U. S. Steel Supply 
uses only one machine for cutting the various 
thicknesses—a Steelweld Pivoted-Blade Shear. 

One machine takes the place of two or three, 








GET THIS BOOK! 


CATALOG No. 2011 gives 
" d + ing 








an 9 
details. Profusely illustrated. 


STEELWELD *“°:.. SHEARS 


ferent thicknesses, which can range from light- 
est gauge metal to the heaviest plate within the 
capacity of the shear. 

Thus, the investment in shearing equipment 
is kept low, yet the customers of U. S. Steel 
Supply are always assured of straight, smooth, 
accurately cut metal on every order. 


THE CLEVELAND CRANE & ENGINEERING QO. 


8753 E. 282 STREET, WICKLIFFE, OHIO 
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and higher press feeds. 


Almost the same situation pre- | 
yailed with a trip latch. This is the | 


critical part of a circuit breaker be- 


cause fault current interruption de- | 
pends upon it slipping off a catch | 


plate at the slightest movement of a 
comparatively weak (in terms of op- 
erating power) bi-metallic element 
without delaying or resisting the ele- 
ment’s movement. This part is 
stamped from half-hard cold rolled 
nitriding type steel 1/16” thick. It 
was formerly produced by blanking 
the part on a tool steel die, then in a 
second operation burnishing the 
latching surface to reduce friction by 
providing a polished face. 





Progressive die used by Westing- 
house Electric Corporation for blank- 
ing “E” and “‘I’’ laminations from 
high silicon steel. The carbide die, 
designed and built by Oberg Manu- 
facturing Co., Inc., turns out more 
than 18 times as many lamination as 

a former tool steel die before it 

needs sharpening. 

An increase in output was more or 
less a secondary consideration in the 
production of a small flat push rod 
stamped from stainless 1/16” thick. 








The major problem involved piercing | 
a hole of .072” dia through the center | 


of the part. The overall width of 
material at the location of the hole is 
only .184” which leaves only .056” 
for the side wall of the hole. The 
push rod has ample strength for its 


imposed duty in the control device, | 


but piercing of the hole was almost 


impossible with toolsteel dies. Re- | 


jects were high because of cracks de- 
veloping across the side walls of this 
small pierced hole. 


A tungsten carbide die not only 


solved the piercing problem; it 
speeded output over 225%. With a 


steel die, production of each usable | 


part took .00059 hrs, limiting maxi- 
mum output to 1,693 pcs/hr. 
the carbide die this time was cut to 
.00018 hrs per push rod to give an 
output of more than 5,500 pcs/hr. 
Rejects were held to a minimum. 

Thus, teamwork between produc- 
tion management and die specialists 
eliminated assembly bottlenecks by 
increasing production, minimizing re- 
jects, reducing press downtime, and 
eliminating, in many cases, excessive 
costly inventory of spare dies. 


With | 








DISHED 





STRAIGHT 





COUNTER BALANCED 


REID TOOL SUPPLY CO. 
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CAST IRON HAND WHEELS 


Solid Web and Counter Balanced. Made of fine 
grain cast iron. Center hole and faces of hub 
are true to rim. Rims and handles are ground 
and polished to high lustre. Adds distinction 
to product. Top quality. Low prices. Many 
sizes. Immediate delivery. Alterations when 
required at nominal prices. 


MALLEABLE MACHINE HANDLES 


STRAIGHT 
In Straight, Crank and Offset types. Many 
sizes. Will withstand severe usage. Neat. 
Ready for use. 


WIDE LINE OF REID ITEMS 
Including plastic and steel ball handles. C. | 


Hand Knobs, Compression Springs, Balanced 
Cranks. Clamping Levers, etc. 
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Muskegon Heights, Mich. 





Production Grind - Tungsten Carbide - Steel - Stainless 
Glass - Plastic or Carbon to .0002 or 6 to 8 Micro finish * 


on the ROYAL MASTER TG-12 Centerless Grinder 
Apply the versatile Royal Master TG-12 to your grinding problem. 


Ht will finish grind from .004 to 1 2 inches in diameter. 


It may be used for either plunge or thrufeed grinding with conversion to 
either a matter of minutes. 
it may be put to work without prior spindle warm up time with un- 
paralled accuracy and dependibility - (Based on machines in use for 


5 years.) 


Low depreciation based on inital cost - Ease and speed of set up 


time due to accessibility of work zone - 


Rapid replacement of work 


wheel and packaged hydraulic system for automatic cycling, are other 
features of the TG-12. What are your requirements? 

May we demonstrate the TG-12 for you on your parts? 
Also Grinds Wood, Non-ferrous Metals, Fibre, Hard Rubber, Cork, etc. 


SHH HEHEHE HEEHEHEEEE HEHEHE EEE EEHESEHEEEEEEH HEHEHE EHEEEE eeeesee 





(J Please forward literature describing the TG-12. 
TITLE 


PERS. 
FIRM 
STREET 
CITY 


[) Please contact me regarding my “centerless grinding’ requirements. 


STATE 


ROYAL MASTER INC. 


240 State Highway 23 
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Riverdale, New Jersey 
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A Desk-Top Analog Computer has 
been produced by The Gerber Sci- 
entific Instrument Co., 162 State St., 
Hartford 1, Conn. Model GEQ-400 
Equameter performs harmonic anal- 
ysis and curve fitting on plotted or 








THE GERBER EQUAMETER 


recorded curves. This model and 
Model GEQ-450 are mechanical 
equation finders for data reduction. 
A general description, performance 
and applications are covered in a 
bulletin provided by the company, 
or—Circle Inform-A-Gram No. F1. 


Automatic Production Recording 
Systems are featured in a folder is- 
sued by International Business Ma- 
chines Corp., 590 Madison Ave., New 
York 22. These systems consist of 
standardized components designed to 
automatically collect, correlate, store 
and record production data from 
suitable measuring instruments. II- 
lustrated in the folder are a few 
typical applications, and measured, 
identifying and production data. 
Circle Inform-A-Gram No. F2. 


“Power and Natural Resources” 
provides data on more than 2300 
communities in seven important 
metalworking states served by the 
American Gas and Electric System. 
These states include Michigan, In- 
diana, Ohio, West Virginia, Virginia, 
Kentucky and Tennessee. The 
brochure contains a large-size map 
that shows actual locations of natural 
resources, waterways, railroads and 
communities. Discussed in detail 


are the resources and power found 
in the seven-state area. Copies of 
the brochure are issued by American 
Gas and Electric Service Corp., 30 
Church St., New York 8, or — 
Circle Inform-A-Gram No. F3. 





Various Methods of Improving 
Management and Records Control 
are outlined in an eight-page illus- 
trated booklet. It tells how industry 
and business can decrease operating 
costs and achieve greater profits. 
Modern’ records-producing equip- 
ment is causing a problem by in- 
creasing the volume of paper work. 
The first step in solving the prob- 
lem is an inventory and appraisal of 
all existing records and the setting 
up of a retention schedule. This 
step and others in establishing rec- 
ords is followed through in Booklet 
BSD-45, “These White Elephants 
Are Made of Paper,” made available 
by Remington Rand Div’n, Sperry 
Rand Corp., 315 - 4th Ave., New York 
10, or —- Circle No. F4. 


Five Management Programs have 
been scheduled for Jan. 28-Feb. 18. 
They deal with production control 
and inventory management, methods 
improvement, work measurement, 
production and sales forecasting, and 
mathematical programming. A book- 
let describing each of the five pro- 
grams and giving enrollment infor- 
mation is supplied by the National 
Institute of Management, Inc.. 1008 
National City Bank Bldg., Cleveland 
14, or — Circle No. F5. 


The Contoura-Constat Photocopier 
will make copies of anything printed 
or written in pencil, ink, ball-point, 
crayon or spirit duplicator on heavy 
opaque paper, translucent paper or 
film. This portable copier will per- 
form effectively under any lights, 
even fluorescent. It makes sharp, 
photo-exact, permanent, black and 
white copies in 30 sec. For details, 
contact F. G. Ludwig, Inc., Old Say- 
brook, Conn., or — Circle No. F6. 


“Dollar Savings through Stand- 
ards,” a survey report, highlights 
economic benefits to American indus- 
try resulting from use of standards. 
This report is an up-to-date version 
of the 1951 edition and contains 79 
documented case studies covering 27 
industrial fields. Information for the 
booklet was obtained by the Ameri- 
can Standards Association through a 
special survey among its trade as- 
sociations and technical society mem- 
bers, as well as company members. 
Request copies from American 
Standards Association, 70 E. 45th St., 
New York 17, or — 

Circle Inform-A-Gram No. F7. 


“Humanics,” the fifth booklet jn 
the series on Cost Reduction for Ip. 
dustrial Management, has been re. 
leased by Wheeler Associates, Inc, 
15017 Detroit Ave., Cleveland 7. This 
booklet deals with the human or 
personal issues and problems jn 
labor-management relations. Such 
topics as teamwork, planning, em- 
ployee effort and creative ability are 
discussed in detail. One section deals 
with employee ideas, their treatment, 
modes of acceptance and rewards. 
The booklet ends with a discussion 
of the various mental attitudes as- 
sumed by both executive and produc- 
tion people. Included is a grade card 
which enables one to score himself 
and/or other employees on all the 
various attributes and abilities that 
make up today’s “production team.” 
Circle Inform-A-Gram No. F8. 


“Manual of Record Storage Prac- 
tice,” complete with suggested re- 
tention periods, tells what commer- 
cial and industrial firms and financial 
institutions are doing on the subject 
of record storage practices. It is 
based on the actual methods of a 
cross-section of American business. 
The manual discusses how a record 
is created and the organization of 
the file department. Then the book- 
let talks about transferring methods, 
the importance of indexing in stor- 
age filing and the destruction of rec- 
ords. Also given is a schedule for 
retention of business records, apha- 
betically arranged. One section is 
devoted to showing products avail- 
able for efficient record storage. 
Copies of the manual are supplied by 
Bankers Box Co., 720 S. Dearborn 
St., Chicago 5, or — Circle No. F9. 


“Safety at the Norton Compzny” 
summarizing the company’s safety 
program for its employees, has been 
published by Norton Co., Worcester 
6, Mass. Discussed briefly are the 
causes of accidents and how the pro- 
gram operates to eliminate hazards. 
The booklet covers such subjects as 
available protective equipment, ma- 
chine guards, firés, plant housekeep- 
ing, etc. A pocket in the back cover 
has been provided to keep envelope 
stuffer type bulletins which have 
been issued to employees periodical- 
ly. A limited number of copies are 
available for persons interested in 
preparing a similar booklet within 
their own companies. 

Circle Inform-A-Gram No. F10. 
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Published in the interests of greater accuracy and quality in the toolroom and on the production line by the 


Moore Special Tool Co., Inc., 


Union Ave., Bridgeport 7, Conn., builders of Jig Borers, Jig Grinders, Panto-Crush 


Wheel Dressers, Precision Rotary Tables, Motorized Centers and a complete line of Hole Location Accessories. 











aw 424-nage Book Tells How You 








‘a Produce Tools, Dies, Precision 
Parts the Modern Way... 


“Holes, Contours and Surfaces” Just Published 





| EXCLUSIVE...184 pages of 
Woodworth Hole Location Tables 
“HC&S” includes a 184-page sec- 
tion of Woodworth Circular Tables 
which greatly simplify calculating 
rectangular coordinates for locat- 
ing hole centers on a circular lay- 
out. There is a table for each pat- 
tern of holes, 3 to 100 inclusive. 
Unavailable elsewhere, these tables 
alone are worth more than the 
price of the book. 














495 Photos and Drawings 
“HC&S” features a multitude of close-up 
instructional photographs, working draw- 
ings and charts placed adjacent to text so 
that it can be followed photographically. 





“Holes, Contours and Surfaces,” just 
published by Moore, is the first compre- 
hensive book that gives all the answers to 
metalworking’s toughest problem: the 
accurate locating and machining of holes, 
contours and surfaces. It covers the many 
major developments in the field since 
1946 when Moore’s first book, “Precision 
Hole Location,” was published. That 
book was so well received that it became 
a technical best-seller and is now out of 
print. 

While “PHL” dealt only with jig bor- 
ing and jig grinding of holes, this new. 
424-page volume describes subsequent 
hole-location developments, covers con- 
tours and surfaces, and introduces the 
subject of linear form grinding. “HC&S” 


is a must for every toolmaker, jig borer 


operator, jig grinder operator, machinist, 


tool engineer, production engineer, ma- 
chine buyer. machine builder, produc- 
tion executive, product designer, appren- 


tice and student. 
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“HC&S Fills Urgent Need” 
...- Burnham Finney 


Here’s what Burn- 
ham Finney, dis- 
tinguished editor of 
American Machin- 
ist, says about 
“HC &S”:“Out- 


standing for its 





clarity of expres- 

sion, its technical accuracy... fills an 
urgent need and should live long on the 
bookshelves and work benches of the 
American Metalworking Industry.” 











Only $5 in U.S.A., $6 Elsewhere...For your copy, 
send Check or Money Order with this coupon Today 


copies of “Holes, Contours 


ae. annie 
| 

| MOORE SPECIAL TOOL COMPANY, INC. 

| 726 Union Avenue, Bridgeport 7, Connecticut 

Enclosed is $ for 

and Surfaces.” (No C.O.D.’s or Purchase Orders, please.) 
| NAME iso sdelachins eosin nioackiea eine 

| 

ee INN sc Accccenscomrcasmercmnens 

| 

| CITY sasha ‘ ZONE STATE 


14 Fact-Filled Chapters 


. The Problem of Location 


. Improvised Location Equipment & Methods 
. The Foundation of Accuracy 

. Engineered Location Equipment Standards 
. The Coordinate Locating System 

. Jig Boring Principles & Applications 

. Jig Boring Practices 

. Jig Grinding Principles & Applications 

. Jig Grinding Holes 


oD ON OOH Fk W ND 


_~ 


. Jig Grinding Contours 


~ 
_ 


. Linear Form Grinding Principles 
& Applications 


12. Linear Form Grinding Practices 
13. Inspection Methods 
14. Precision Pays Dividends 


PLUS a 184-page section of Woodworth 
Circular Tables 
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A 


HYDRAULIC 
REMOTE CONTROLS 


The ONLY Single Tube 
Balanced System that replaces 
turnbuckles, pulleys, bellcranks 


and pushrods. 





The Sperry Hydraulic Control, a self-contained system, consists essen: 
tially of a hand-actuated transmitter and a receiver connected by @ 
single tube. There is absolutely no dependency on outside sources of 
power such as electricity or air which are subject to failures. The system 
is filled with hydraulic oil, and due to the oil’s incompressibility, force 
applied to the transmitter is immediately delivered to the receiver. Any 
movement of transmitter handle is duplicated by the receiver lever. 
The Sperry Hydraulic Remote Control System makes possible precision 
operation of a remote mechanism, free of backlash and the “spongi- 
ness’ of the ordinary pneumatic control. The operator is assured of 
instantaneous response, extreme accuracy and “feel” of the operated 
mechanism even though it is often out of sight and many feet away. 
Simple and inexpensive installation complete the features appreciated 
by all in industry. 


SPERRY HYDRAULIC CONTROLS are for | or avtomati 


control of: 





Brakes Hydraulic Pumps Fire Extinguishers 
Clutches Hydraulic Reverse Gears Feed Mechanisms 
Throttles Engine Spark Adjustments Grinder Spindles 
Governors Engine Mixture Setting Trippers 

Valves Variable Speed Transmissions Releases 

Rheostats Hydraulic Transmissions Duplication of Motions 


and many others 


Write for more complete information. 


SPERRY PRODUCTS, INC. 


DANBURY, CONNECTICUT 
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Representing res 


Presenting... 











Frank W. Taylor Co. is serving as 
sales representative for the line of 
AC and DC subfractional, servo and 
gear motors; fans; blowers and dy- 
namotors produced by Induction Mo- 
tors Corp. of Westbury, L. I, N. Y, 
The Taylor organization will cover 
New York, New York City and Long 
Island. 


In furtherance of its plan to es- 
tablish nationwide distribution for 
oxide cutting tools, Diamonite Prod- 
ucts Mfg. Co., a division of U. S. Ce- 
ramic Tile Co., Canton, Ohio, has 
made known the appointment of 
sales representatives in Arizona and 
the St. Louis area. They are Har- 
wood Industries in Phoenix, Ariz., 
and Carbide Engineering Service in 
Jennings, Mo. 


In line with an expanding national 
sales campaign, Industrial Gear 
Manufacturing Company of Chicago, 
has appointed J. A. Schaefer as West 
Coast sales representative. He will 
headquarter in San Mateo, Calif. Mr. 
Schaefer will also represent Wiscon- 
sin Centrifugal Foundry Company 
and Dahlstrom Machine Works. 


The appointment of Jack McLaugh- 
lin Associates as representatives for 
Nylok-Detroit Corporation has been 
announced. McLaughlin Associates 
will handle Nylok-Detroit’s complete 
line of standard and special self-seal- 
ing, self-locking Nylok processed 
parts. 


The Enos & Sanderson Company 
has been named distributor for west- 
ern New York by Electro Refrac- 
tories & Abrasives Corporation. Elec- 
tro Refractories manufactures abra- 
sives as well as special refractories 
and related products. 


Joseph P. Foley has been ap- 
pointed by Baldwin-Lima-Hamilton 
Corporation to handle sales of SR-4 
strain gages, devices and systems. In 
addition, he will handle other elec- 
tronic equipment produced by the 
B-L-H Electronics and Instrumenta- 
tion Division. Mr. Foley headquar- 
ters in Cleveland. 


Mill Supply & Machinery Com- 
pany has become a distributor in 
southern Illinois and eastern Mis- 
souri for Greaves Machine Tool Com- 
pany, a division of J. A. Fay & Egan 
Company. Greaves specializes in the 
manufacture of plain and universal 
milling machines, production ma- 
chining, special machine tools, and 
all types of gears. 
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More than 10 times taller 








than the Washington Monument: 


if one of each size in stock 
was placed end to end, of 





acme bushings 


Pt thane 


‘ 
Paaaas 
Peene 





Only ACME offers you TWO 
standards: A.S.A. and ACME— 
#80 to 2”. 


& Standard sizes from your local 
distributor’s stock—special 
sizes on request. 


> Standard catalog tolerances. 


b FREE catalog and price list. 


Write your distributor or Acme for informa- 
tion and prices on micro, standard and 
tungsten carbide drill jig bushings. 





ACME INDUSTRIAL COMPANY 


206 N. Laflin Street ' Chicago 7, Illinois MOnroe 6-4122 
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ADJUSTABLE FOR 

OSCILLATING FREQUENCY 

AND LENGTH OF STROKE 
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SPECIALLY DESIGNED 
FOR USE WITH 


NEW ANOCUT 
ELECTROLYTIC 


GRINDING PROCESS 


+ CUTS DIAMOND WHEEL COSTS 
+ GRINDS FASTER 
+ SOON PAYS FOR ITSELF 


ELECTROLYTIC 








OSCILLATING CARBIDE TOOL GRINDER 


nite, 
FOR 
CATALOG 


hammers 


fo] a GN eV vsele) 


“Good Machinery 


Since '82"’ 





The New Hammond Oscillating Carbide 
Tool Grinder was designed primarily for 
use with the Anocut Electrolytic Grinding 
Process. It can also be used for conven- 
tional grinding without the Electrolytic 
“Power Pack”. 

A controlled and precise method, the Elec- 
trolytic process removes stock electro-chem- 
ically. It is not to be confused with electro- 


Peay are 


1631 DOUGLAS AVE. 





spark or electro-arc methods. It reduces 
diamond wheel consumption 80 to 90%. 
Outstanding feature is the precision, dy- 
namically balanced, OSCILLATING spin- 
dle... with variable oscillations per minute 
and variable length of stroke. The operator 
no longer oscillates the tool . . . the wheel 
does the work, with greater speed, smooth- 
ness, accuracy, and less physical effort. 


aay 


e KALAMAZOO, MICHIGAN 


batetee 





~CaURRE 








SEE US AT BOOTH 165 — WESTERN METAL SHOW — LOS ANGELES — MARCH 25-29 
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MULTIPLE COLUMN 
AIR GAGING INSTRUMENTS 























To speed inspection of production parts, new Dearbornaire air gaging 
instruments are now offered in multiple column units designed to permit 
more accurate simultaneous checking of as many dimensions as may be 
required for a given part. What's more, each unit incorporates all of 
the advanced design features which have made Dearbornaire the 
most practical, most versatile column type instrument ever produced... 


| 
| 


aa 


@ New higher rated pressure system and built-in circuit restrictions 
make them virtually self-cleaning, reduce maintenance to a minimum. 


@ New glass tube has a characterized internal taper which provides 


Special Air Gagi i ene " . 
poner oy Seen Same positive linear accuracy over the full extent of the calibrated scales. 


designed and built to meet your 
particular application require- 
ments. Complete engineering 
service available upon request. 


@ Easy-to-read Zero-centered scales permit use of instrument for nor- 
mal inspection, statistical quality control, and as a tool setting gage. 





@ Interchangeability of component parts simplifies conversion from 
one amplification to another, reduces spare parts inventory costs. 





Send rt print showi i] P P 2 . 
peed ts = “8 aomalead Plus a complete line of air gage spindles, rings, snaps and cartridges 


tolerances required for prompt all precision finished to give you greater accuracy, longer wear life. 
quotation and delivery. Free demonstration arranged upon request. Write for details today! 









AIR GAGE DIVISION 


DEARBORN GAGE COMPANY 


22038 Beech Street * Dearborn, Michigan 
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REDUCE 


PRESS 
ROOM 
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Above: Model SF-12 U. S. Me- 
chanically Driven Slide Feed 
with Plain Straightener for 
material up to 41/,” wide. 
Shown mounted on a Minster 
B1-32 High Speed Gap Press., 


TOOLING & PRODUCTION 


Right: Model PDS-41/, U. S. - 
Power Driven Straightener 
(portable type) for material 
up to 41/,” wide, 4” thick. 
Equipped with '/, HP variable 
speed drive motor. Also made 
in other sizes. 












Left: Model PDS-940 U. S. Com- 
bination Coil Cradle and Power 
Driven Straightener (portable 
type) for material up to 9” 
wide, 1/,” thick, coils with OD 
up to 40”. Includes 2 HP vari- 
able speed drive motor. Also 
made in other sizes. 


Don't allow inefficient operations to devour your profit margin. 
U.S. Automatic Press Room Equipment is designed and built 
to help you effect savings in the production of stampings. 


The use of coil stock in your punch press operations should 
result in very definite savings, and these savings can only be 
completely assured by using automatic equipment in conjunc- 
tion with your presses. The illustrations show just a few of the 
many different units included in the U.S. line for the efficient 
feeding, straightening and holding of coil stock. 


irae to see if you are effecting all the cost 


d is U.S. TOOL COMPANY, INC. 


AMPERE (East sa 


NEW JERSEY 


%* vu. s. propucts 


Slide Feeds 

Roll Feeds 

Stock Straighteners 
Stock Reels 

Stock Oilers 

Coil Cradles 

Wire Straighteners 
Die Sets 
Multi-Slides ® 
Multi-Millers ® 


Left: Model SF-24-24 U. S. Me- 
chanically Driven Slide Feed 
with Plain Straightener for 
material up to 24” wide. 
Shown mounted on a Straight 
Side Press. 
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O-M Series TH 
Hydraulic 2000 PSI 
Meets JIC Standards 









New 0-M High Pressure Hydraulic 


Cylinder equipped with Removable Rod Gland Cartridge 


The O-M-engineered removable Rod Gland Car- 
tridge, exclusive with the O-M Series TH Hydraulic 
Cylinders, incorporates all the features essential to 
peak performance and minimum maintenance. It is 
constructed with a heavy wall steel shell threaded for 
quick, easy removal, and accurately piloted in rod 
head to assure perfect alignment. In most applications 
cartridge can be removed easily without removing 
mounts or the rod nuts. You simply loosen and re- 
move with a spanner wrench. 


A Rod Packing — Vee type, non-adjustable, self-compen- 
sating, rod gland packing provides multiple lip seal 
with excellent pressure sensitivity and long life. 


B Rod Bearing — Extra long, bronze rod bearing provides 
large bearing surface located well forward for maxi- 
mum support of piston rod. 


C Cartridge “‘O” Ring Seal — With leather back-up washer 
provides positive seal and acts as friction lock to retain 
cartridge. 


D Rod Wiper— Homogeneous lip type located well for- 
ward to prevent accumulation of dirt in pocket. Metal- 
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lic scraper (AN approved) available and interchange- 
able with wiper. 


E Pilot—O.D. of cartridge serves as pilot for cylinders 
mounted on rod end. 


O-M Series TH High Pressure Hydraulic (oil) Cylin- 
ders—conservatively rated at 2000 P.S.I.—are available 
in bore sizes 114 to 8-inch inclusive. Descriptive drawings 
of cylinder, mounts, mounting brackets and capacity 
chart are included in the new O-M Bulletin 105. Mail 
coupon for your FREE copy today. 


ENGINEERING SERVICE —consult an Ortman-Miller rep- 
resentative regarding your hydraulic or pneumatic prob- 
lems. His broad experience with standard and special 
cylinder applications is available to you without obliga- 
tion. Use convenient coupon. 


















> SS A ED ND: SIN AEN SS I SS AO | | 

4 ORTMAN-MILLER | 
MACHINE COMPANY 

i 21 143rd Street, Hammond, Indiana . | 

i ( Hove representative call. (0 Send Bulletin 105. | 

| Name Position | 
Cc 

7 Address : 
City. Zone__ State. 

OEE DLO EILEEN - 
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new— 
low cost 


KEYSEATER 


aden WITH BLIss’ new Hy- 
draulic Keyseater can you 
get such a size range from 
one machine—% ” to 2” wide, 
to 12%’ "long, standard or ta- 
pered. It’s easily set up for 
» short or long production 
runs in small, medium or 
large plants, warehouses, 
maintenance departments. 
What’s more, no foundation 
is needed. Speeds range up 
to 35 spm; heavy-duty hy- 
draulic system is to JIC 
specs. All adjustments are readily 
accessible. Seven cutter bars, 
with standard tool bits, are also 
available. Special attachments 
permit internal spline cutting. 
Get all the cost-cutting, time- 
saving facts by writing today for) 
Bulletin 34 — 





* fast set-up — saves 
time and money 










* low cost operation — 
uses standard tool bits 


* heavy-duty hydraulic 
circuit—assures accu- 
rate keyways 


x 61°— 
no special foundation 


* compact, 21” 


* versatile—cuts stand- 
ard, tapered keyways; 
internal splines 


Siete 





E. W. BLISS COMPANY 
1132 North Seventh Street 
San Jose, California 
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ROTARY BUSHINGS 


For DRILLING, CORE DRILLING, ROUGH 
and FINISHED BORING 


The inner race of the GATCO bushing rotates with the tool, 
piloting the tool accurately below or above the work — or 
both. 

Eliminates expensive tool construction — Reduces tool wear 
— Prevents seizure and pilot breakage — Especially adapted 
where precision is required. 





Write for full information and prices 


GATCO ROTARY BUSHING CO. 


42322 ANN ARBOR RD., U. S. 12, PLYMOUTH, MICH. 
Telephone PLYMOUTH 1472 
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uyorauuic ULZE ad CHANGE TOOIS 


Fi ASH. 


ROLES TOOL POSTS & HOLDERS 


Speed Your Operation . . . . Save You Money 


IN C ose 





Only a second to change tools for turning, facing, drilling, bo 
threading, knurling, cutting off or any other operation. - Bis 


* Great Repetitive Accuracy ¢ Greater Rigidity 
* Saves 90% in Set-Up Time 
¢ Unconditionally Guaranteed 


« Rugged Construction 


¢ Tested and Recommended by 
Leading Lathe Manufacturers 


Write for catalog 


y\ Re) 'i a pele) Ri eeok 


and price list. 


INC. 131-37 SANFORD AVENUE 
FLUSHING 55,N Y 
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“4 "= GONTINUOUS 
my FILER 


BOICE-CRANE COMBINATION 14 
CONTOUR SAW - FILER - GRINDER 


> row production as much as 1000%. Eliminate metal waste. Performs like 
A ines costing several times its price! Cut hard alloys and carbon steels 
in 1/10 the time required by milling, drilling, shaping and hand filing. File 
broach and remove flash 9 times faster than by hand. 4 times faster than 
reciprocating machines. Eight speeds. 


Write for descriptive literature and prices. 


BOICE - CRANE COMPANY 


963 Central Ave. Toledo 6, Ohio 
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J & L TOOLS UP 
ENGINEERING GROUPS | 
‘FOR ACTION’ 


The engineering activities study 
and resultant “scheduling program” 





RS are promoting greater efficiency of 
engineering operations for each 
™ pranch of Jones & Lamson Machine 


' Company’s engineering groups, John (oc nud 
me E. Barbier reported to the Manage- 
ment Division of the American Soci- 0 f . [| ‘al \y 
ety of Mechanical Engineers recent- 

ly. 

“We took the attitude,” said Mr. UB y 

Barbier, J & L Staff Manager of En- : 

gineering, “that unless we were mak- | } | 

ing the best possible use of our engi- 

neering talent, facilities and super- ; . | 

vision, we were liable to have less a 

than desirable results from our en- a ; 

} | _ tire operation.” y 
Y The program started with an in- 

ventory of engineering operations 
and a review of how engineering 
functions are tied in with the other 
functions of the company’s opera- 
tions. Several methods of analysis 
were used. Each supervisor, plant 
wide, answered a comprehensive 
eed questionnaire, “designed to secure an 
understanding of his basic function, 
the scope of his operations, his gen- 
eral objectives and responsibilities, 
specific duties broken down by hours 
~s week required, and the degree The UB 2 performs hundreds of gen- 
of authority he felt he had in each eral and specialized workshop opera- 
arenes tions—drilling, milling, countersinking, 


“A technical employee analysis of : sos . 
a simpler nature reviewed what tapping, precision and center boring, 








each man did daily, weekly and reaming, facing, trepanning, etc. 
monthly in the discharge of his reg- " 
ular and special duties,” said Mr. ae Radial swivelling arm combined with a 
Barbier. freely swivelling head, allows handling 
Time was then spent in exploring of any job—even in awkward positions. 


and investigating simplified and 


standardized practices and proce- “=m Boring head can be canted to any angle 


iit 





dures in use elsewhere, and their (360°) and latched accurately in the — 4) 
| effectiveness in other plants. “We vertical and horizontal positions. hw, 
} found out about many things in this : —~ OBLIQUE DRILLING 
* manner,” said Mr. Barbier, “which === Spindle speeds variable from 30 to 
> we could use to good advantage.” 3070 rpm. MILLING OPERATION Bc 
) Work flow charts, in some cases very eae ¥ 
complex, were prepared to determine <== Travel of quill 6” with 3 powered feeds. 
pages of present actions and a= A compound table for coordinate loca- 
seneuedl nner of handling could be tion makes the UB 2 a most useful tool 
. Most important result of the pro- room machine. 
Pe the ae of a am Accessories include precision chuck, tap- 
Scheduling program” for each ; i 
branch of the company’s engineering _ eee —_ pare a 
groups. Product development, spe- boring head, facing and turning head, 
cial tool engineering and the tech- trepanning tool, boring bars, etc. 
nical j i , 
ror = 5 Bong ae === Portable—take it right to the job. 
7 "ae q ii eisai Write for detailed 
ng procedure is handle , s 4 
ns like by group supervisors and is based on hPa: ane praaae 
.~ the productive requirements of the | > esl, 
than group or department. These are re- F k Pe ae. -- 
vised weekly to reflect current “work wr. Te — was i enin Pt 
Inventory” and the group’s plans. C 
They are distributed weekly to mark- / OLKON R 
eting, manufacturing and other inter- 





630 Fifth Ave., New York 20, N. Y. ® Tel.: Circle 6-0453 


exclusive territories still available) 


ested engineering groups “to keep all 
concerned currently advised of each 
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BN ) HARRY WOLFF Co., Inc. 


Auburndale, Massachusetts 
prolongs life 
of $5000 
RADAR 
TUBES 

with 


3D 


MICRO- 
VISION 


A tiny burr on this tuning crown will burn off at normal operating 
temperatures and cause radar tube failure. Precision components like 
this are made of metals that cost over $100 per pound. The tube costs 
up to $5000. Obviously, rejects and failures are prohibitively costly. 


That’s why Harry Wolff Co., Inc., uses Bausch & Lomb Stereomicro- 
scopes to check 368 different edges of each tuning crown. Inspectors 
see the work right-side-up, clearly magnified in vivid 3-dimensional 
detail. Burrs are quickly revealed, and easily scraped off. 


And that’s why Harry Wolff, president, says: “We consider the B&L 
Wide Field Stereomicroscope as important to us as a precision lathe.” 


BAUSCH 6 LOMB 


v 





America’s only complete optical source . . . from glass to finished product. 


GET THIS EXCLUSIVE 
3-D MICRO-VISION BOOK 


See actual stereo views! 
Know how and where 
to use Stereomicro- 
scopes. Choose 

exact model for job 
needs, with unique 
Selector-Chart. Write 
today for Manual D-15. 
Bausch & Lomb Optical Co., _ 







77314 St. Paul St., Rochester 2, N. Y. 
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| group’s situation.” These “work-loag 
| indicators” anticipate engineering 

bottlenecks well in advance of their 
occurrence. “Necessarily,” Mr. Bar. 
bier explained, “they are flexible, but 
because they are revised weekly 
maintaining flexibility is no prob. 
lem.” 

Job descriptions and authority 
manuals were additional fruits of the 
J & L study. About 80% of occur. 
rences are covered in the manuals, 
and the material included is baseq 
primarily on results of the early 
questionnaires. , 

Still another result of the study 
was the revision of the organization. 
al arrangement of the engineering 
departments. They now are set up 
vertically by products, with a Prod- 
uct Manager of Engineering. The 
company also has established an “En- 
gineering Services” group — a draft- 
ing pool — where most of the firm’s 
detailing and checking is done. The 
manager of this group reports to the 
line manager of engineering and re- 
quests for service come directly from 
the product engineering groups. 

In sales engineering, procedure 
was revised so that the engineers 
now handle technical functions only. 
A great deal of the customer contact 
and clerical work formerly handled 
by engineers is being done by mark- 
eting, order and accounting groups. 
Thus, engineering talent is saved for 
engineering use. 

To sell everyone on the program 
and the changes being made, the 
company instituted a series of “En- 
gineering Instruction Courses.” Sim- 
plified Drafting courses also were 
given to acquaint engineering em- 
ployees with the practices found in 
the early survey to be feasible. Var- 
ious training programs are being con- 
tinued by Jones & Lamson in an 
effort to keep the engineering groups 
fully informed on technical advances. 








SCALES BUILT INTO 
CRANE REDUCES 
WEIGHING TIME 


Scales built right into its mate- 
rials handling crane save more than 
40% of the time used in weighing 
materials for inventory control at 
the Ellenville, N. Y., plant of Chan- 
nel Master Corporation, makers of 
television antennas and accessories. 

In fabricating aluminum tubes for 
TV antennas and lawn furniture, 
Channel Master uses a_ three-ton 
Conco traveling crane to move tub- 
ing bundles from one processing bay 
| to the next. 

By installing Baldwin SR-4 crane 
scales between the crane boom and 
the load and equipping the cab with 
a meter which indicates the weight 
of the materials, Channel Master 
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_ SIMPLE WAY TO CUT MACHINING COSTS 









Suppose it takes x-seconds to 
machine a part. 3x-seconds 

to get the part to and from the 
machine tool. Cut 1x-second 
off handling time—you’ve 

cut machining costs in half. 






























Obvious, you say. 
The trick is how. 


Here’s one way: Install a Bellows Rotary Work Feed Table. Your operator 
loads at one station while machining goes on at a second, parts are ejected 
at a third. The table is adjustable to position 4, 6, 8, 12, or 24 stations. 
It is air-powered electrically-controlled. The ten inch diameter table top 
can be drilled and tapped for mounting jigs and fixtures or for mounting 
oversize table tops. The table can be synchro- 
nized to the movement of drill press spindles 
or press rams. It is inexpensive to buy, inex- 
pensive to install and can be readily moved 
from one machine to another. Simplest way 
you ever saw to save money in many ma- 
chining operations. 








Write for these tree booklets 


Describes the full line of Bellows Rotary Work 
Feed Tables and Bellows Index Tables: permis- 
sible loads, positioning speeds, positioning ac- 
curacy. Ask for Bulletins RT-1022 and RT- 
1326. Address Dept. TP-257, The Bellows Co., 
Akron 9, Ohio. In Canada: Bellows Pneu- 
matic Devices of Canada, Ltd., Toronto, 
Ontario. 


The Bellows Co. 


AKRON 9, OHIO 


760-6 





MANUFACTURERS OF “CONTROLLED-AIR-POWER"” DEVICES FOR FASTER. SAFER, BETTER PRODUCTION 
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OUTSTANDING 
NEW MACHINERY 
AT LOWER COST! 


$1. BUYS ANY MACHINE 


ntai pian 


Upon terminat 





PEAR ot precision pantograph engravers 





CONTOUR MILLER 





high speed vertical 


$3,190. 


with hydraulic 


~G/3 2 dimensiona duplicating head. 


$1,495. 
PEDERSEN MILLING MACHINES 





PF/2 3 dimensiona 
$2,695. 





PEDERSEN UNIVERSAL TOOL & 
CUTTER GRINDER, MODEL U.S.L. 


Main spindle rated at 3,800 to 5,750 
RPM. 36!/2"" x 5!/"" table working 
$2,595 





VPU-0 $2,595. VPV-2 $6,590. 





AARON MACHINERY CO., INC. LIBERAL 
DEPT. P, 45 CROSBY ST., N. Y. 12 WA 5-8300 TERMS 





Branches at: Buffalo, N. Y. - Mineola, N. Y. - Los Angeles, Calif. 
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144 ABRASIVE WHEELS & POINTS 


BRAND NEW PERFECT FIRST QUALITY 
MOUNTED ON \% STEEL MANDRELS 









Complete--In Sturdy, Handy Container 






os wate bie $93.60 
OUR PRICE 

pS a eme rears: 

Ideal for ALL INDUSTRIAL PU E 


new GUARAN ‘TEED PERF 


SCHUPACK SUPPLY COMPANY 


7331 Cottage Grove Ave. Chicago 19, Ill. 
Dept. 


TP-7 
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takes inventory control records at 


the same time that the materials are 
moved. 
Formerly, the crane picked up a 


| bundle of tubes at one processing 





The overhead traveling crane at the 
Channel Master plant hoists a bundle 
of tubing. The two crane scales can 
be seen hanging from the boom. 


point, ran it to platform scales, low- 
ered it to position where the tubes 
were balanced and weighed, then 
picked up the bundle and delivered 
it to the next processing point. Chan- 
nel Master estimates that each of the 
two or three times the tubes were 
weighed during processing, it lost 
about three minutes of production 
time. 

Under the new system, weight is 
taken in half a minute. The crane 
operator lifts the bundle of tubing at 
one department, pauses when it is 
clear and reports the readings on the 
scale dial in his cab to the rigger who 
records the weight on the job ticket 
and punches it on a tag attached to 
the bundle. The tubing is then 
moved directly to the next process- 
ing department. 

Two SR-4 crane scales having 
a capacity of 2500 lbs, made 
by Baldwin-Lima-Hamilton Corpo- 
ration, Waltham, Mass., are used to 
weigh the tubing bundles on the fly. 
The crane scales are attached to 


ANY 


a a 
> 1 





The rigger hooks one per of a bun- 
dle of aluminum tubing to one of 
the crane scales made with Baldwin 
SR-4 load cells. The other scale is 
already attached. 


Eee oor 
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@ To go into production faster and 
keep in production, it is essential to 
have quick delivery on tooling. That 
is why standard UNIPUNCH As- 
sembled Units and Parts are stocked 
for off-the-shelf delivery. Semi-stand- 
ard UNIPUNCH Hole-Punching 
and Notching Units are delivered 
surprisingly fast, too. 


POPULAR SHUT AND DIE HEIGHT 


UNIPUNCH Series A Hole-Punch- 
ing and Notching Units have 8%” 


177 


Showing a section of many racks in 
Punch Products huge stock room for 
off-the-shelf delivery of the complete 
range of standard assembled units 
ready to ship on receipt of order. 
To prove this point, test out Punch 
Products delivery service. 


shut height and 3%” die height for 
punching and notching material u 
to 1/4” thick. UNIPUNCH Series 
Units have 5%” shut height and 2 
19/32” die height for punching and 
notching material up to 1/8” thick. 


BE AHEAD...STAY AHEAD WITH UNIPUNCH 


Simplicity of design and built-in econ- 
omies of Unitized Tooling are full 
illustrated and described in Punc 
Products complete catalog so— 


Write for Catalog and Prices today! 


PUNCH PRODUCTS Corporation 


Vanufacturers of UNITIZED Hole-Punching and Notching L-quipment 
ig f fguip 


3804 Glicd 19. oe Ase Lc 2 ee, ee 
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Sintered Oxide 


CUTTING TOOLS 


OUTPERFORM OTHER 
CUTTING TOOLS 


TWO TO TEN TIMES! 





Deeper cuts, faster speeds, greater hourly production, machining the 
“unmachinable’’—these are typical results discovered in scores of 
tests of STUPALOX versus other cutting tool materials. 

Comparative performance studies of various tools in production 
shops, under normal operating conditions, brought out the relative 
abilities of each material. In these tests, STUPALOX outperformed 
other tools TWO TO TEN TIMES! In many cases, the full poten- 
tialities of STUPALOX could not be realized because of the limitations 
of power, or the rigidity of the machines in which the tests were per- 
formed. 

As a direct result of these tests, a number of companies have already 
standardized on Stupalox tools, with gratifying improvements in 
machining costs and production. 

Stupalox tools are available in several styles and sizes of inserts, 
and in commercial quantities. 
We will be glad to send you 
specific information on experi- ie 
ences with Stupalox for ma- -©6hlC 
chining a wide variety of fer- : Ne 
rous and non-ferrous metals. SS il 

HANDY PACKAGE... b> * é 
This compact plastic box contains ten vial e 
Stupalox sintered oxide tool inserts. . 
STUPAKOFF piision oF 

| "\ The CARBORUNDUM Company 


LATROBE, PENNSYLVANIA 





se 
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hooks on the crane boom by their top 
rings and the lines with which the 
bundle is lifted are attached to the 
hooks at the bottom of the units. The 
full weight of the tubing — from 
1000 to 2000 lbs/bundle — is carrieg 
by the Baldwin SR-4 scale units, 

The crane scales communicate the 
weight, through electric cables, to 
the scale dial in the cab of the crane 
operator, where the weights regis. 
tered on the two load-cells are auto- 
matically added, the tare weight of 
lifting cables and hooks deducted, 
and the net weight reported on the 
dial. 

The 20’ boom, which hangs from 
the crane hook, is made of two chan- 
nel-irons bolted back-to-back and 
equipped with 10 hooks. These 
hooks permit the rigger to move the 
load-cells to adjust for the variations 
in length — from 4’ to 28’ — of tub- 
ing handled. 








SPECIAL TRANSFER 
MACHINE UTILIZES 
STANDARD UNITS 


Complete machining of air condi- 
tioning housings from rough castings 
to assembly is now accomplished by 
a Cross Transfer-matic at a produc- 
tion rate of 18 pcs/hr. 

The new machine, built by The 
Cross Co., Detroit, performs 159 op- 
erations: six milling, six boring, one 
facing, 81 drilling and 65 tapping. 

Two-position, progressive type, 


palletized work holding fixtures 
carry the parts from station to sta- 
tion. 





To provide for flexibility in part 
design changes, replacement and re- 
pair, Cross building block construc- 
tion was used. All machine parts, 
even tooling details, are made to 
interchangeable tolerances for fast 
and easy maintenance. 

Other features of the Cross Trans- 
fer-matic include construction to JIC 
standards; hardened and_ ground 
ways; hydraulic feed and rapid tra- 
verse for milling, drilling and bor- 
ing; individual lead screw feed for 
tapping; automatic lubrication and 
automatic chip conveyor. 








% 


b 
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you can afford rapid, 
precision optical inspection 


BL Optical Comparator 
Only $985°° 


Now every shop can enjoy the advantages of precision optical 
gaging and inspection. Covel No. 14 Optical Comparator out- 
modes mechanical checking methods, prevents costly . errors, 
saves time and money! 











Se 
he 
ns 


ib- 


The Covel Comparator is easy to use, even in brightly lighted 
shop areas. Has large 14” diameter screen and 6” horizontal 
stage travel. Rugged, precision construction throughout. 


SEND FOR DESCRIPTIVE BULLETIN 1P-27 





gs 
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: Now Cbark ADJUSTABLE 
COUNTERBORE and SPOT-FACER 


handles large diameters! 








Fastest cutting, adjustable, large diameter spot- 
facer on the market! Takes heavy cuts without 
chattering by means of unique shearing action — 
j no digging, no gouging! M3 high speed steel 

blades, adjustable for diameter or can be reset 


to size after grinding. Blades easily modified for / / / / 
i special purposes. Machines steel forgings, heat- 
ih i treated steels, cast iron, titanium, stainless, alu- 
am i minum alloys, etc! Use this new Clark Adjust- 
able Spot-Facer and Counterbore in MILLS, TA N G = NT C Hi AS E te Ss 
RADIALS, DRILLS, TURRET LATHES. Uses standard 
pilots or pilot drills. Straight or Morse tapered 


shanks. A NEW NAME FOR AN 
Robart Cash Ompany OLD ESTABLISHED PRODUCT | 


9330 Santa Monica Blvd., Beverly Hills, Calif. 











In the interests of standardization the line 
of ACME Tangent Chasers have been 
modified slightly in dimensions so that 
they now are adaptable to other makes of 
die heads in addition to ACME die heads. 
This complete line of tangent chasers is 
now known as “HILLCO”. “HILLCO” 
tangent chasers can be reground for 80% 
5 sizes cover ag of their original length. The same precision 













TIC range of 1” to 4” and long wear are guaranteed that have 
di ' made our chasers a standard through 
= Witte for real MEA. 4 75 years of cutting tool manufacture. 
ra- orcircular |! oe 4 
= and prices! 5 ‘eee te 
or 
onl THE HILL ACME COMPANY 









ACME MACHINERY DIVISION 


1203 West 65th Street * Cleveland 2, Ohio 
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Written expressly for— 





® Die Designers 
® Die Engineers 





Tool & Die Makers 


® Owners & Managers 
of Tool & Die 
Shops & Depts. 




















® Students 
© Apprentices 
and... 
ts sais * Valuable, too, as a reference and re- 
— fresher for the die experts who are 
26 chapters, more than qualified to write a com- 
over 400 parable text. 
illustr ations, A few of the major subjects covered: 
charts and Economical Use of Strip Stock 
Step-by-Step Design of the Basic Dies 
graphs. Short-Run, Lamination and Progressive Dies 
] Detailed Descriptions of Many Successful Dies 
Completely Effective Use of Inclinable Presses 
in d exe d. Factors Atesting vrerenanl Life and Failure 
Deep-Drawing Techniques 
Blank Development 
U S F TH | S Time-Unit Values for Estimating Die Costs 
Determining Required Press Capacity 








CO UPON ! Price, $7.50* per copy. 


Immediate Shipment. 





Huebner Publications, Inc. 

1975 Lee Road, Cleveland 18, Ohio 

Gentlemen: 
Please ship immediately copy (copies) of DIE DESIGNING AND ESTIMATING, 
Fourth Edition, at $7.50* per copy. 








COMPANY. : ~ Open amet 


ies. Oth 
* nity ———— | tn 
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With One 





=, 


VAN NORMAN éa RAM-TYPE MILLER 


2 
= 








You can do... 


HORIZONTAL, VERTICAL, ANGULAR MILLING 
WITHOUT ATTACHMENTS 


A typical horizontal milling operation per- The cutterhead, locked in vertical position, With cutterhead in angular position the 
formed on the 24MA. mills a slot in the workpiece. same piece is milled without disturbing setup. 
One investment in one Van Norman ram-type miller gives 
you the equivalent of two conventional machines plus at- 


tachments. In addition to important savings on the invest- VAN N oy RMAN 


ment, you also get big dollar savings through reduced work MACHINE Cc oO. 
setups, idle machine and operator time and increased pro- pemnienbadiees tee anni nails 


duction. INDUSTRIES, INCORPORATED 


Don’t wait . . . for extra profit install a Van Norman machine SPRINGFIELD 7, MASS. 





! . 
now! They are available on many purchase plans . . . Out- Cuban eeiente ennai 
right sale . . . Purchase on conditional sales contract up to or on any of the many Van Norman ram-type 
five . ne Pay as you depreciate up to 10 years. Condi- millers. Write, wire or telephone for catalog. 


tional sales contracts not available to Export. 
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TOOLING & PRODUCTION 


PLASTIC JIGS AND FIXTURES FOR SHORT RUN OPERATIONS 


Savings of up to 85% in the first 
cost of vise jaws, mill fixtures, and 
drilling chucks have been made by 
Smith Welding Equipment Corpora- 
tion, Minneapolis, since the company 
started making its own tools from 
Rezolin Toolplastik compounds based 
on Bakelite epoxy resins. 

The company is broadening its 
lines with a number of new products. 
This means that design improve- 
ments are frequent and production 
runs between changes are _ short. 
Tooling costs in such an operation 


us 
a 


MODERN-MAGIC 
CHUCKS & COLLETS 


can become prohibitively expensive. 
By switching to epoxy, the company 
has not only cut tool costs but it has 
also been able to reduce production 
downtime and introduce tooling into 
areas where specialized equipment 
was prohibited by high cost. 
Production of the company’s Pipe- 
line cutting assembly provides an 
example of how plastic tools are 
used. Nine of the 13 operations re- 
quired to produce this critical part 
employ plastic tools. Figuring labor 
and direct overhead at $5 an hour, 





Change tools on the run... 


e Give multiple spindle output 


to single spindle machines 


Cy -Nolen-> Sine Mt iehile)scinie 
turret lathes 


e Offer one-piece body and 


SN alelsLaneelasiaeiaiteya) 


Automatic Opening Die Heads & Chasers 
Automatic Opening Collapsible Taps 


Solid Adjustable Taps 
Automatic Opening Stud Setters 
Modern-Magic Chucks & Collets 


A Complete Line of Accessories 


. send for free booklet 





For full information on J&L Thread Tool Division Products... 


JONES & LAMSON, 





JONES & LAMSON MACHINE COMPANY, 519 Clinton St., Springfield, Vt, U.S.A. (xl HREAD TOOL DIV. 
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Figure 1 


the Toolplastik jigs, nests, and jaws 
cost $751.90, less than half the price 
of conventional tools from a vendor. 

The new plastic tools are made, in 
place, on idle equipment using an 
actual part as a section of the mold 
so that there is never any question 
of a part fitting the tool. It takes 
about half an hour to line up and 
pour the resin (Fig. 1). 


Figure 2 


Practically anyone familiar with 
tooling processes can learn to use the 
material in a short time. The com- 
pound hardens overnight. Bakelite 
epoxy resins are used in Toolplastik 
compounds because they can be 
formed without pressure and will 
cure to extreme hardness without 
applied heat. Epoxy tools can be 
used even in tough applications such 
as on a machine that requires five 
matched pairs of chucking Jaws 
(Fig. 2). 

. « » Continued on Next Page 
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FOR POSITIVE STOCK ALIGNMENT 


IN PROGRESSIVE DIES 











nor Roller Stock Pushers 


SPEED UP PRODUCTION with precision-made 
AMCOR Roller Stock Pushers. Easy, smooth stock feed- 
ing, without buckling, assures more production with less 
operator fatigue. 

SAVE MONEY. AMCOR Roller Stock Pushers 
sell for just a fraction of what hand-made bench models 
cost to make. 

SIMPLE TO INSTALL. Requires only a slot 
milled in the stripper plate, and a hole drilled in the 
die block and stripper plate. Tracing template for slot 
and hole location is supplied. When die is sharpened, 
no refitting is necessary. 

The AMCOR Roller Stock Pusher is quickly 
adaptable to any work specifications. Distributors 
throughout the country stock a complete line of nine 
models to fit all production needs. 


Write us for complete information 


APPLIED MECHANICS CORPORATION 


P.O. BOX A882 GRAND RAPIDS, MICHIGAN 
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Did you know that --—- 
Heavy machinery builders use this 
gage ey for Quality Control 






Precision Internal 
Gage 
SIZES FROM 


1/8” to 10” 


AND LARGER 


COMTORPLUG with interchangeable expanding plugs 
to gage simple or special bores from Ys” to 10” dia. 


UNIQUE ADVANTAGES Approximately 40 leading road 


pyre machinery manufacturers em- 
lositive gaging accuracy to ; y - 
fraction of .0001’’ regardless ploy COMTORPLUGS for sil 
of who operates it. cision checks of bores up to 10 
e Indicates actual size, @ fixed diameter, to tolerances in ten- 
° fects Seton, ae « thousandths. IT MAKES PRE- 
automatic centering. CISION GAGING EASY eee 
at machines ... at inspection 





* Shallow holes, deep holes, 


inside splines, open-end » a>lective asse 

holes gaged easily. bench . . . for selective assem- 
. Detects ovality, back or bly. No other like it — investi- 

ront taper, bell mouth, bar- ate ; » why 

od dee gate and see why. 








. helen to bottom of blind COMTOR 
* Will gage work in the ma- 
COMPANY 


chine. 
82 Farwell St. 


*A shop tool for 
every day use. 

WALTHAM 54 

MASS. 


* Portable — no wires, hoses 
GET THE FACTS — REQUEST BULLETIN 50 


or stands, 
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all-day 











|MAKES DRILL PRESS 
‘COMPLETE MACHINE TOOL 






















AMF Float-Lock Instant-Change Vise 
Positive anchoring . . . “Floats” and “Locks” in any 
position. Thumb-operated release ring permits instant 
change of jaw opening. Bosses on 2” centers provided 
on ratchet jaw for jig plates. Two models... 9” and 
12” capacities. Special safety vise for band-saw also 
available. Send for complete literature now. 


Another Qin? Product 
—_——' —————— 
SAFETY VISES 


AMF TOOL DIVISION 
AMERICAN MACHINE & FOUNDRY COMPANY 
224-A Glenwood Avenue, Bloomfield, New Jersey 


quick drill jig 










centers long rounds 
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Drill More Holes Per Hour 
Tu mares Drill Press 


with a MULT!-oRI LL 


Increase production up to 800% 
...8ave time, cut costs. MULTI- 
DRILLS make any drill press 
produce more. Attached without 
alterations or special tools. 
Quick, easy setups of univer- 
sally adjustable _— give 
you more flexibility . . 

wider application. Handles 
any hole pattern within 

9” circle; centers close as 

4%”. Extension Spindles 
available to increase 

working area to 224”. f 
Special adaptations 

available. 





DRILLS 
2 to 8 
HOLES 
at ONE 


is 





DRILLS ANY 
HOLE 
PATTERN 


Ta 
¢-+) See your Commander Distributor for com- 


plete details. Write for the NEW Com- 
COMMANDER MFG. CO. 


mander Full Line Catalog #851. 
4228 W. Kinzie St. - Chicago 24, Illinois 























Product of Commander 
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Toolmakers’ microscope reads to 0.0001” and 
1 minute of arc. Co-ordinate range 4” x 2”. 
Compact built-in rotary stage. 


Make precise measurements 
to 0.0001” and cut rejects 
with Gaertner microscopes 


Here are reliable, easy-to-use micro- 
scopes for precise, indisputable measure- 
ment of piece parts, tools, dies, thread 
gages, templates, jigs, fixtures, etc. With 
these instruments you make direct, non- 
destructive measurements — no contact, 
no distortion, images are sharp and clear. 


Through the engineering facilities at 
our Chicago plant, these versatile, well- 
constructed microscopes can be adapted 
to meet your exact needs. Find out now 
how you can gain new production savings 
with Gaertner measuring microscopes. 


Coordinate 
Measuring Microscope 


High precision, 

low cost instrument 
for 2-dimensional 
linear measurement. 
Range 2” x 2”, 
reading to 0.0001”’. 





Micrometer 
Slide Comparator 


Reliable, low cost 
instrument for linear 
measurement. Ranges 
up to 4”, reading to 
0.0001’’ or 0.00005’’. 





Scale Micrometer or 
Shop Microscope 


High quality, low cost 
instrument with range 
up to -y 100”. Reading to 
0.001’’, easy inter- 
polation to 0.0002’. 





Write for Bulletin 161-54 


The Gaertner 
Scientific Corporation 
1242 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
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aaancnnsnenettitente teens eC Ae 


Si 


another outstanding 
success by Acme! 





with opposed flats on each end 
. . « Change-over may be made 
quickly so that broaching of small 
lots is practical. ... Large bushings 
with broached flats on one side 
may be seen at upper right hand 
corner of fixture cut. 


By applying specially designed 
tooling to a standard Acme hori- 
zontal machine, we were able to 
broach deep flats on one side 
only of tough steel bushings. . . . 
Other bushings of various diam- 
eters and lengths are broached 


Let us submit recommendations on your broaching requirements. 


Pvcue B ROACH Coonr 


MILAN, MICHIGAN 
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C MASTER COMPAR MMi MICROMETER COMPARATOR . 
has the V isiBLe feel 


Use it as Comparator, 
Master Micrometer, 


Go & No Go Gage. 1/10,000" 


To attain permanent accuracy A HAND TOOL 
at these close limits, highest | Release button for movable Aavils on RIGHT Hand side 





No Arguments as to 
correctness of reading 
due to “feel” 








1" Range reading in 





























precision workmanship and | enables you te hold tool the conventional way. 

exclusive design of mechan. | NEW— Resetting to Zero in 5 seconds 

iam are of Major Importance | Quick adjustable tolerence hands. Heavy TUNGSTEN 
and ONLY found in CARBIDE Anvils a Conga measure Out-of-Round- 


"MASTER COMPAR" ness, Ovelness r= 
Ask for Illustrated Circular — Code Giorr 5°¢ ep boy ty Tey we a 
| GEORGE SCHERR CO.. INC. hal it: SOP 2 00-r LAFAYETTE STREET © NEW YORK 12, NJ. 
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at bench; metal surfa 
ready for layout in a few mir 








sharp relief, prevents metal gla! 
Increases efficiency and accuracy. 
Write for sample on company letterhead 
THE DYKEM COMPANY 
2303L North 11th St. « St. Lovis 6,Me2 
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Figure 3 


In a drill-press operation, loading 
times have been reduced through the 
use of toggle clips instead of screws 
(Fig. 3). Plastic tooling also elim- 
inates the possibility of mars and 
nicks on finished parts (Fig. 4). 

While plastic tools are considered 
primarily short-run equipment, they 
are durable. Smith Welding has 
chucking jaws which have handled 
10,000 parts with no signs of wear. 


Figure 4 





Pheoll Mfg. Co. has disclosed 
that Central Screw Co. has been 
licensed to manufacture Schweppe 
Studs. The Schweppe Stud is 
Pheoll’s new self-tapping, self- 
locking and automating stud that 
speeds assembly and saves cost by 
eliminating critically drilled and 


pre-tapped holes. 
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NEW DRILLING UNIT 
UTILIZES CAM FEED 


A new cam feed drilling unit, em- 
bodying numerous new features, in- 
corporates the type of cam that gives 
the highest percent of efficiency con- 
sidering rapid approach and return, 
and with built-in air counterbalance, 
gives up to 85% of cam surface de- 


This eliminates oil seals on all ro- 
tating shafts, permits unit to be 
mounted in any position and be lu- 
bricated completely and automati- 
cally. Just % pint of oil per 8 hrs 
of operation fully supplies all lu- 
brication of the unit. 


voted to metal removal. 

This unit developed by the W. K. 
Millholland Machinery Co., 
retains the plate cam. 
It is completely enclosed and is lu- 
bricated by a Micro-Fog system. 


apolis, Ind., 


Linkage and gear segment actuat- 


Indian- eliminated 


ing means to the spindle quill are 
in the No. 4000 series 
Millholland Unit by use of a solid 
cam roller follower on the spindle 

. » « Continued on Next Page 














oe , Different motorized and Belt Driven 


SPINDLES 


just the one to ; 


wy 


Here are only a few representative Pope Precision Spindles: 





ai 

FOR SURFACE GRINDING 
POPE 1, 2 and 3 HP Totally En- 
closed 1800 and 3600 RPM Motor- 
ized, Cartridge Type Spindles 
with double row cylindrical roller 
bearings of enormous capacity 
for superior performance and long 
life, plus separate thrust bearings 
for no endwise movement of the 
shaft. 





FOR HEAVY DUTY MILLING 
AND GRINDING 
POPE % to 100HP Direct 
Motorized Spindles 
operate in any position 
— flanged or tapered 
noses — equipped 
with super- precision, 
double-row roller 
bearings and preloaded 
ball thrust bearings. 
Top quality perform- 
ance is assured on skin 
milling, grinding, bor- 
ing and other opera- 
tions as well as milling. 


FOR TOOL AND CUTTER 
GRINDING 


POPE Super- 
— HP, 
nor pe ay -” 
Cutter Grinder 
Clearance Angle 


Swivelling Heads 
provide angular adjustment in a 
vertical plane. They pay for them- 
selves in time saved. Cup wheels 
can be used for practically all 
clearance angles. 








FOR BORING ROUND HOLES 
WITHIN MILLIONTHS 
OF AN INCH 

POPE Heavy Duty Boring Spindies 
assure smooth, chatter free, con- 
tinuous high production of accu- 
rate parts. Belt driven or motor- 
ized, in a wide range of horse- 
powers and speeds. 








FOR INTERNAL GRINDING 
POPE Precision Internal Grinding 
Spindles have the super-precision 
bearings to withstand both axial 
and radial loads and to produce 
better finished ground holes. Their 
ability to take heavy cuts means in- 
creased production. Wheel life is 
increased, too. For Bryant, Cincin- 
nati, Excello, Heald, Landis and 
Norton Grinders. 





FOR HIGH CYCLE 
GRINDING AND MILLING 
POPE Super-Precision, High 
Frequency, Heavy Duty 
Spindles are 
available for 
speeds up to ’ 
100,000 RPM, 

They are , 
unequalled for 
low cost maintenance, 
long life, trouble-free operation 
and rugged ability to cut metal fast. 





Send us your specifications and get prompt quotations on the one best Spindle for 


you out of the 20,000 different Precision Spindles that bear the name ‘‘POPE.” 
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air solenoid operated feed clutch, 
which gives instantaneous response 
in starting and stopping the unit 
cycle. The air clutch can be set to 
disengage at any desired feeding 
pressure so that the tool is not forced 
to the breaking point under exces- 
sive resistance, yet performs each 
operation in the minimum practical 
time. A single tool may be used in 
the spindle or a multiple head may 
be attached to the spindle carrier. 
Motor drive is thru gearing to the 
spindle, and consists of an end 
mounted motor, 34 hp to 5 hp. Feed 
to camshaft is thru gearing mounted 
on side of case. Mounting of the 





Fig. 1. Camside view of unit. Ad- 
justing screw shown. 


quill, which moves in a straight line 
in a hardened track. Cam leads can 
be faithfully reproduced in spindle 
carrier movement. 

Clutching and declutching have 
been greatly simplified by use of an 





fe 
* DIE LIFE 
i) 
A t \ 


p & 


WITH PRESS-RITE POWER PRESSES 






OS oe ce 
Rugged reinforced high ten- 
sile semi-steel frame with full 
V adjustable gibs keeps dies 
correctly aligned assuring ac- 
curacy and longer die life. 
Built-in steel tie rods on all 


capacities 45 ton and larger. 





Why risk the life of your expensive dies? When you 
put your dies in a PRESS-RITE Punch Press, you will 
have complete confidence that you will get more pieces 
per die, greater accuracy and less die maintenance. 
Discover the differences in PRESS-RITE design. Let 
us show you how to get longer runs before grinding 
dies. Ask your PRESS-RITE distributor or write: 


PRESS-RITE DIVISION 
SALES SERVICE MACHINE TOOL CO. 


2351 University Avenue 


35 Minneapolis W14, Minnesota 
Standard | 
Models ° 
2 te 85 used by more ... for more production. 

on \ 

Capacity BY 
NEW Write for New Press-Rite catalog No. 855 with illus- 
F fl be 2 trations, specifications and “Money Making" facts of 
CATALOG all models, 2 to 85 ton capacity. 











OPEN BACK « INCLINABLE ower @2E00€2 
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Fig. 2. Camside of unit with cover 
removed showing plate type hard- 
ened tool steel cam, and cam fol- 
lower moving in straight track. 


unit on a machine base has been 
simplified by eliminating adapter 
base. A keyway in base of unit is 
in alignment with spindle and is 
equipped with side hold down which 
permits lengthwise movement of the 
unit with screw adjustment. 








MORE COMPACT 
MILLING AND 
CENTERING MACHINE 


A smaller, more compact transfer 
machine to double-end mill and cen- 
ter drill has been designed that em- 
ploys the in-line transfer principle. 
Opposed milling heads and drill heads 
are way-mounted on either side of a 
fixture table. The operator loads the 
fixture at the front. The fixture 
traverses to the milling heads at the 
rear of the bed. Milling heads ad- 
vance from each side, mill, and re- 
turn. The table then moves forward 
to the center drilling station, where 
two drill heads advance, drill, and 
return. The operator unloads the 
machined part and reloads the fix- 
ture with a new part. 

















The fixture is hydraulically actu- 
ated for clamping. The cycle is 
completely automatic after loading 
of the part through the unclamping 
of the finished piece. Designed to 
meet lower production requirements, 
this new model completes a line of 
milling and centering machines de- 
signed and built by The Motch & 
Merryweather Machinery Company, 
Machinery Manufacturing Div., 888 
East 70th St., Cleveland 3. 
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New WESSON design 
cuts cutter costs 
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“No Grind” Cutter Writes 


psd cae es * 

= iiing mistor 
yhere 

and 


; the 
> fix- 


| from a nationwide survey of metalworking, 
industry is eagerly looking for a new type of milling 
cutter, embodying the features to be found in Wesson’s 
newest “no grind” series. Among these features are: 


. No Cutter Grinding— Use of low cost throw-away inserts 
eliminates blade or cutter grinding. 


2. Lower Blade Cost— Ability to use throw-away inserts with 





s ‘commercial ground’ thickness tolerances. Precision grinding 
Ps of faces not necessary. 
actu- over o wriple point: " derailed . 
a ingie and of the frst wide 3. Quicker Blade Index and Change—Locking mechanism 
ading - Vik copy red — prop has only 2 parts—a wedge which forms the chip gullet and 
yping Would you * Wess n-spe° weawey® sanarket a screw which locks and unlocks blade with a half turn. 
ad to F epott on the ane “yhro unead t0 ‘ ee 
rents, fi : the any letter pany 4. Automatic Accurate Blade Locating—Just drop the blade 
4 st Y t comp n Cc le 20, js ae 
ne of § e n you » Wess? Fernde y in a clean slot. It locates itself. 
sde- a line vin Director e hat Y° 
h& & Researe” wahts © d s . 
< | award He's’ be gle 5. Less Down-Time for Tool Changes— Automatic blade | 
oe - : a locating when indexing and quick lock-unlock features 
2 Y reduces tool change time to the minimum. 


(continued on page 2) 
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COST CUTTING IDEAS 
FROM OTHER SHOPS 


Have you tried these? 


Cost Cut Twice on Same Job 
by Wesson In-Plant Engineering — 


Original 


Step No. 1 


Step No. 2 





a: 


(Continued from a previous issue 


of Carbide Tool News) 


Interchangeability Charts 
thing that tells you quickly on 
what operations you can use 
identical or similar size tools. 
Helps to re-assign tools to other 
jobs on other parts, cuts inven- 
tories, insures maximum tool use. 
One large company is saving 
$15,000 to $20,000 per month 
with such charts. 


Some- 





Progressive Costs— One company 
reports big reduction in scrap and 
much better cost-consciousness 
of workers by telling them how 
much is invested in a part by the 
time it reaches them. The part is 
mounted on a board at each key 
operation. Alongside is lettered the 
cost of that part up to that point. 


Fault Finding Committees — Putting 
criticism to work can pay off. 
Committees can be composed of 
process, methods and tool engi- 
} neers who have to meet every so 
| often and come up with criticisms 
and suggestions of things that 
probably could be done _ better 
some other way. They don’t have 
to agree on what is the best way. 
The idea is to agree that what you 
are doing is not the best. Fre- 
quently come up with real cost 
cutting ideas. 


Program Tooling— When tooling 
up on any operation for the first 
time, don't just buy tools; buy 
the brains of a tool company 
service engineer with the tools. 
Sure it costs a little bit more for 
that first set of tools—but it pays 
for itself on the job over and over 
again. Wesson engineers prove 
that every day. 














WESSON COMPANY DEPT. AD 


1220 Woodward Heights Bivd., Detroit 20, Mich. 
IN CANADA: 


WESSON CUTTING TOOLS, LTD. 


93 JUDGE ROAD, TORONTO 18, ONTARIO 























tent | “co: 1 oe 

Tool Material HSS & Carbide | Wessonmetal WM | Wessonmetal WM 
& (1) HSS 

RPM 309 309 411 S| 

Feed rate, front .007 .007 .0118 

Feed rate, rear .0036 .0036 .008 

Tool cost per 100 pes. $7.35 $3.35 35 3a 





The manner in which Wesson’s in-plant 
engineering can help reduce tool cost not 
just once but over and over is illustrated 


in the table. The job was the turning of 


forged steering knuckles at a truck plant. 


Originally tooling was a combination of 


high speed and milled-and-brazed single 
point carbide tools. There was fairly high 
tool breakage. First switch was to slug- 
type solid Wessonmetal inserts in Multi- 


cut holders with no basic changes. 


Overall tool cost however had been 
more than cut in half. Every tool on the 
job with one exception showed better life. 
That one, used for cutting a thread relief 
previously had had the best life but now, 
while producing more pieces per grind 











than formerly, actually was the worst of 
the lot. 


Tool material change didn’t help, so the 
second step was to change the part design 
to eliminate this tool. A grade change did 
help however on another tool in the setup 
used for chamfering the end of the 
knuckle. 

With tool grades set, adjustments in 
feeds and speeds resulted in further im- 
provement in overall tool life. 


Are you using Wesson’s in-plant engi- 
neering method of cost reduction? Other 
metal working plants are. They have 
learned that Wesson’s cost-cutting serv- 
ice doesn’t stop with the tool order. 
That’s when it really gets going. 





“No Grind” Cutter Writes Milling History— (continued from page 1) 


6. Smooth Chip Flow Shaping of chip 
gullet gets chips out of the way quickly 
and smoothly—makes for free cutting. 

7. Minimum Body Wear— Specially 
hardened and quick replaceable chip 
gullets insure long-life cutter body 


with the very minimum of upkeep. 


8. Rigidity—The cutters are tops in 


supporting the carbide blades. Almost 
the entire back face is supported by 
husky steel while the wedge bears on 
half the entire front face. 
Here is what truly appears to be tomor- 
row’s general purpose milling cutter. With 
all cutter grinding eliminated —with eight 
indexes per blade before you discard it— 
you can even cut your cutter body 
inventory. 
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Beryllium Copper Wrought Alloys 
with unique properties are the sub- 
ject of a brochure issued by The 
Beryllium Corp., Reading, Pa. Dis- 
cussed are the four basic alloys avail- 
able and their advantages. These 
alloys are available in strip, rod, 
bar and wire forms. The engineer- 
ing data in the brochure details 
physical and mechanical properties, 
corrosion resistance and structure. 
The processing techniques discussed 
include pressworking, machining, 
joining, heat treating, surface finish- 
ing and hot working. The final sec- 
tion is devoted to illustrating and de- 
scribing products of beryllium cop- 
per. Circle Inform-A-Gram No. Cl. 


Pack Carburizing Steel Parts in 
solid compounds is used to produce 
superior physical properties on steel 
surfaces. This heat treating process 
is detailed in a technical bulletin. 
The discussion includes  equip- 
ment, procedures, replenishment, 
case depths and trouble shooting. 
Also given is an explanation of a 
chart showing the penetration rates 
for the carburization of steel. Park 
Chemical Co., 8074 Military, Detroit 
4, will provide copies of Technical 
Bulletin B-1 with details, or — 
Circle Inform-A-Gram No. C2. 


An Industry Standards Booklet for 
Stud Welding has been announced 
by KSM Products, Inc., Stud Weld- 
ing Div’n, Merchantville 8, N. J. It 
contains a complete index and refer- 
ence to equipment and accessories 
used in stud welding applications, 
covering arc welding studs, pins and 
tapped pads. Detailed are mechani- 
cal properties, thread sizes and plat- 
ing and annealing information. 
Circle Inform-A-Gram No. C3. 


“How to Perform Dye Penetrant 
Inspections” is a manual of rules for 
performing inspections by the dye 
penetrant process. Discussed is 
every aspect of penetrant flaw loca- 
tion — pre-cleaning, applying pene- 
trant, removing excess penetrant, ap- 
plying developer and interpreting 
results. The illustrated folder also 
contains a “dwell time” chart which 
details recommended penetrating 
times for various types of materials 
and types of suspected defects at 
various temperatures. Copies of 
this booklet are supplied by Turco 
Products, Inc., 6135 S. Central Ave., 
Los Angeles 1, or — Circle No. C4, 


aaa 
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The Theory, Principles and Prac- 
tice of Optical Tooling, a new meth- 
od of measuring, positioning and 
aligning, are explained in a 20-page 
illustrated booklet. In addition, the 
complete line of Brunson optical 
tooling instruments and accessories 
is shown and described. Obtain 
copies of the booklet from Charles 
Bruning Co., Inc., 4700 Montrose 
Ave., Chicago 41, or — Circle No. C5. 


“The Hot Spray Process” discusses 
the advantages, causes and effects. 
The section telling what action takes 
place in hot spray is supplemented 
with a graph and drawings. The 
publication points out how hot spray 
can bring specific benefits. Also 
noted are the types of paint heaters 
on the market. For copies of the 
publication, write to Bede Products 
Corp., Jackson St., Amherst, O., or — 
Circle Inform-A-Gram No. C6. 


Polishing and Grinding Wheel Ap- 
plications are described in case his- 
tory form in an illustrated booklet. 
Covered are actual applications of 
“PG” wheels in appliance, aircraft, 
machinery and other metalworking 
industries. These wheels are _ in- 
tended to replace setup wheels, sisal 





and rag buffs, and greaseless com- 
pound and rubber bonded polishing 
wheels. Copies of the booklet, “Mod- 
ern Metal Finishing with 3M PG 
Wheels,” are made available by Min- 
nesota Mining and Mfg. Co., Dept. 
F6-308, 900 Fauquier St., St. Paul 6, 
Minn., or — Inform-A-Gram No. C7, 








The Fundamentals of Spring De- 
sign are presented in quick, easy-to- 
grasp form to guide the product de- 
signer through the initial stages of 
a spring design problem in an eight- 
page brochure. Included are the 
basic stress and deflection formulas, 
the commonly used spring materials, 
typical applications and certain limi- 
tations for each of the various types 
of springs. In addition, the brochure 
contains a tabulation of the tensile, 
torsional, and other physical proper- 
ties of the commonly used spring 
materials, and the chief uses of each. 
Request copies of the brochure with 
15 charts and graphs, “Spring De- 
sign and Selection—in Brief,” from 
Associated Spring Corp., Bristol, 
Conn., or — Inform-A-Gram No. C8. 


Blast Cleaning Abrasives — their 
characteristics, application and se- 
lection — are detailed in a 12-page 
illustrated manual. Discussed are 
methods for improving cleaning 
quality and cutting production costs 
in foundry, descaling, mold and die, 
shop maintenance and finishing op- 
erations. The manual describes the 
importance of selecting the proper 
type and size of abrasive, covers 
abrasive properties and outlines the 
importance of selecting the correct 
abrasive for new blast cleaning 
equipment. Illustrations show typi- 
cal installations of blast cleaning 
equipment and a series of photo- 
micrographs demonstrate the differ- 
ence between shop and grit blasted 
surfaces. Copies of Bulletin 333 can 
be obtained from Pangborn Corp., 
Hagerstown, Md., or — Circle No. C9. 


Determine the Weight of Springs 
made from given sizes of round wire 
or flat stock with a calculator offered 
by National-Standard Co., Niles, 
Mich. The calculator is of the cir- 
cular slide rule type, with one side 
for round wire and the other for 
strip. Scales are designed for steel 
and conversion factors are given for 
aluminum, brass, copper, Monel, ti- 
tanium, phosphor bronze and stain- 
less steel. Length is given on a scale 
ranging from %” to 50”. Weight of 
strip ranging from 1/16” to 25” in 
width, 0.001” to 0.300” in thickness, 
and %” to 100” long can be calcu- 
lated on this device. Circle No. C10. 
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Keep Informed « CATALOGS 
BULLETINS ¢ SPECIFICATIONS 








The Fundamentals and Features of 
General Purpose Static Control Ele- 
ments are found in an eight-page 
bulletin. Static control is defined, 
the advantages listed and the com- 
ponents of the system described. 
Also explained is how the system 
operates without moving parts. The 
bulletin covers the logic function 
concept, logic functions and conven- 
tions control, basic principles and cir- 
cuit characteristics. General Elec- 
tric Co., Schenectady 5, N. Y., will 
supply Bulletin GEA-6578, or — 
Circle Inform-A-Gram No. Bl. 


A Portable Lead Testing Compara- 
tor is featured in a bulletin contain- 
ing descriptive information and giv- 
ing the range and accessories avail- 
able for checking lead screws. The 
comparator accurately checks thread 
error by inspecting from one flank 
angle or centralization between both 
flank angles of the thread. Measur- 
ing capacity is from %” to 2%” 
thread dia in any pitch. Jerpbak- 
Bayless Co., Solon Rd., Solon, O., of 
Circle Inform-A-Gram No. B2. 


“Mill Products Data” gives basic 
information about the physical char- 
acteristics and composition of Plume 
& Atwood alloys. Presented is in- 
formation on tempers, sizes, weights 
and decimal equivalents to aid in 
ordering. Covered in the booklet 
are nickel silver, phosphor bronze, 
leaded brass and brass alloys. For 
complete details, request copies of 
the booklet from The Plume & At- 
wood Mfg. Co., Thomaston, Conn., or 
Circle Inform-A-Gram No. B3. 


Vibration and Noise Absorbing 
Machinery Mounts utilizing Elasto- 
Rib are described in an illustrated 
data sheet. Information is given on 
the properties of Elasto-Rib and the 
new Universal Dampers. Construc- 
tion and installation diagrams of 
these dampers, and dimension and 
loading capacity tables are included. 
Korfund Co., Inc., 48-39E - 32nd Pl, 
Long Island City, N. Y., will provide 
copies of Bulletin K2D, or — 

Circle Inform-A-Gram No. B4. 


For Cutting Non-Ferrous Metals 
and Alloys in a wide range of shapes 
and sizes, use Forrest carbide-tipped 
metalworking blades. These saw 
blades and others are detailed in a 
new catalog illustrated with draw- 
ings and photos. Presented is de- 
tailed constructional information 


plus a complete description of “O.D. 
grinds” and their applications. For- 
rest Mfg. Co., Inc., P. O. Box 189, 
Rutherford, N. J., or — 

Circle Inform-A-Gram No. B5. 


Precision Solid Carbide Tools are 
detailed in a new revised catalog 
released by The Atrax Co., Newing- 
ton, Conn. Among the new tools 
found in the 100-page catalog are 
miniature hole grinding burs and 
solid carbide routers 1544 Series. In- 
cluded are sections on burs, boring 
bits, boring tools, countersinks, cen- 
ter laps, cutters, drills, grinding tools 
and reference tables. 

Circle Inform-A-Gram No. B6. 


TOOLING & PRODUCTION 


PUBLICATION | 


For Ease and Convenience Use TOOLING and PRODUCTION Inform-A-Gram Cards 


Clean Metals contaminated with 
greases, oils, tars and waxes with 
Chlorothene cold degreasing solvent. 
Its advantages include low toxicity, 
high solvent power and stability. 
Chlorothene is used for industria] 
cold-cleaning, dip-cleaning and buck. 
et-cleaning applications. The Dow 
Chemical Co., Midland, Mich., wij] 
provide a pamphlet with details and 
specifications, or — 

Circle Inform-A-Gram No. B7, 
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Users tell you... 





Cooler cutting action .. . faster stock 
removal . . . better finish . . . more 
pieces per wheel and dressing . . . easier 
dressing, with less wear on diamond or 
crushing roll. 

Those are typical benefits reported 
by Norton G Bond and BE Bond wheel 
users all over the country — concern- 
ing every type of O.D. grinding. 

It’s because both G Bond and BE 
Bond wheels are so well adapted to 
cylindrical and centerless grinding. 
They hold each abrasive grain for 
maximum cutting action — and out- 


How Norton wheels 
cut 0.D. grinding costs 
and improve quality 


Here's the “Touch of Gold” to give 
your cylindrical and centerless grinding 
great advantages 


perform all other wheels in many 
grinding operations, precision or 
semi-precision. The new Norton “‘44” 
ALUNDUM abrasive is proving to be the 
most outstanding non-premium- 
priced abrasive for many O.D. grind- 
ing jobs. 

Note how these wheels can add the 
**Touch of Gold” that will boost your 
own product quality and profits. And 
remember: only Norton offers you 
such long experience in grinding 
wheels and grinding machines to 
help you produce more at lower cost. 
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Circle postage-free Inform-A-Gram 
Key Number for your request 











TOOLING and PRODUCTION'’S Inform-A-Gram Section is a CARDload of Information 


A Pinion Gear Blank Production 
Line is provided as a typical example 
of one Jones & Lamson approach to 
automation. J & L control systems 
are tailor-made for each individual 
application. A bulletin presents a 
schematic view of the production line 
and gives details on the J & L control 
systems. Request copies of the bulle- 
tin from Jones & Lamson Machine 
Co., Springfield, Vt., or — 

Circle Inform-A-Gram No. B39. 





with Several Typical Applications of the 
with Inductosyn for micro positioning in 
vent. automatic machine tool control are 
Icity, | covered in Bulletin 819 released by 
lity. | Farrand Controls, Inc., 4401 Bronx 
stria] Blvd., New York 70. Detailed are 
Duck. both the linear and rotary types of 
Dow micro positioning systems. For your 
will copy of the illustrated bulletin in- 
sand | cluding features and electronic char- 
acteristics, contact the company, or— 
Circle Inform-A-Gram No. B8. 
—— 
— 5 ye 








CYLINDRICAL GRINDING 


_ Typical Performance Reports on “44” ALUNDUM” Abrasive 





CENTERLESS GRINDING 









A Wisconsin plant, grinding 2” to 4” 
diameter steel shafts, 12” length, re- 
ports 44 aLunpuM wheels (44A54- 
KVBE) cut faster and cooler with no 
sacrifice of wheel life, compared with 
best previously used wheels. 

A Michigan plant, grinding miscel- 
laneous Rich speed steel bolt heading 
dies, finds 44 aLtunDuM wheels best. 
Reasons are more pieces per dressing, 
cooler cutting action and 30% longer 
wheel life than formerly used wheels. 


A New Jersey plant found a 44 
aALUNDUM wheel (44A36-MVBE), 
plunge grinding different steel parts, 
gave many more pieces per dressing 
and averaged 15% longer life than 
wheels they used before. 


A Michigan plant, of the smaller jobbing types, 
grinding all kinds of materials. They prefer 44 
ALUNDUM wheels (44A801-NVBE) for versatility, 
less dressing and faster cutting — including 
10-hour completion of a job which used to take 
14 hours. 


An Ohio plant removes .008” on the rough 
grind and .003” on the semi-finish grinding of 
No. 1010 steel crankshaft pins. While standard 
wheels gave an average of 600 pieces per dress- 
ing, they report a 44 aLuNDUM wheel produced 
1,000 pieces. All stock was removed in one pass, 
compared with two passes formerly potas sb 4 


Another Michigan plant, of large size, tested a 
44 aLunpuM wheel in grinding hardened steel 
tappets. They report more pieces per dressing, 
faster cut and less burn than ever obtained before. 





Ask Your Norton Distributor for further proof of how Norton O.D. wheels can bring 
you best possible results. He’ll gladly arrange a test in your plant. Distributors in all 
industrial areas listed under “Grinding Wheels” in the yellow pages of your telephone 
book. Behr-Manning Division, Troy, New York. Export: Norton Behr-Manning 


Overseas, Inc. For information write Norton Company, Worcester 6, Massachusetts. 


W-1773 
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ABRASIVES 
Gilaking better products » + 
fo make your products better 


NORTON PRODUCTS: 
Abrasives « Grinding Wheels 
Grinding Machines « Refractories 
BEHR-MANNING PRODUCTS: 
Coated Abrasives * Sharpening Stones 
Behr-cat Tapes 


*Trade-Mark Reg. U.S. Pat. Off. 
and Foreign Countries 
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The Complete Line of Waterbury 
Farrel Rolling Mills and mill auxili- 
ary equipment is covered in:a 36- 
page catalog. Over 25 different types 
of machinery are detailed. Refer- 
ence tables include strip coil weight 
and length calculating graphs and 
tandem rod mill rolling schedules. 
The Waterbury Farrel Foundry & 
Machine Co., Waterbury, Conn., will 
make available copies of Catalog R, 
or — 

Circle Inform-A-Gram No. B10. 


The Complete Inducto Line of in- 
duction melting furnaces and re- 
lated equipment is found in Bulletin 
70 now available from Inductotherm 
Corp., 412 Illinois Ave., Delanco, N. J. 
Included are installation photos and 
product information on both the 
motor-generator induction melting 
furnaces and Inducto metal melters. 
Performance tables giving melting 
times of various quantities of molten 
metal are also founda in the bulletin. 
Circle Inform-A-Gram No. B11. 


Gear and Pinion Combinations 
which can be furnished from stock 
die elements at no tool charge are 
listed in a bulletin from Gries Re- 
producer Corp., 400 Beechwood Ave., 
New Rochelle, N. Y. They are die 
cast in one piece on specially de- 
signed automatic machines. Holes, 
shafts, spacers, shoulders, etc., are 
made to specifications. More than 40 
individual elements are found in the 
catalog sheet. 

Circle Inform-A-Gram No. B12. 


Various Applications of the Flex- 
angle universal slotted angle system 
are described in a bulletin available 
from Flexangle Corp., 278 Park Rd., 
W. Hartford 7, Conn. Among its 
uses are for stock racks, pallet racks, 
maintenance ladders, conveyor 
frames, machine guards and pilot 
production setups. The structures 
can be built without drilling, weld- 
ing or painting. Also described are 
the reusability of the components. 
Circle Inform-A-Gram No. B13. 


A Catalog of Template Drill Bush- 
ings is being offered by Penn Engi- 
neering & Mfg. Co., Doylestown, Pa. 
These bushings are one-piece units of 
heat-treated steel which require only 
a single hole for mounting. They are 
self aligning and need no indexing. 
The drill bushings are reported to 
make template assembly a fasten 
simpler process. Four types are avail- 
able for all drill sizes from No. 55 to 
16”, Circle Inform-A-Gram No. B14. 
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Electrical Remote Positioning Con- 
trols for both pushbutton and auto- 
matic operation are featured in an 
eight-page bulletin. Included is a 
new shaft mounted control gearmotor 
for valves and variable speed drives 
to provide remote or automatic flow, 
speed, proportion and tension con- 
trol. Each type of control is pictured 
and described and the dimensions 
given. For copies of Bulletin J-100, 
contact The Jordan Co., Inc., 3235 W. 
Hampton Ave., Milwaukee 9, or — 
Circle Inform-A-Gram No. B15. 


Make Neater Drawings, faster and 
easier, using the Mobile parallel rul- 
ing straightedge. A system of ball 
bearing pulleys and cable provides 
accurate, successive parallel align- 
ments. The Mobile parallel straight- 
edge can be furnished in any stand- 
ard length and is adaptable to any 
style or size drawing board or draft- 
ing table. For a copy of a folder 
with details, contact Charles Bruning 
Co., Inc., 4700 Montrose Ave., Chica- 
go 41, or — 

Circle Inform-A-Gram No. B16. 





JUST TELL US 
WHERE YOU WANT IT DELIVERED 


_, . Werson 1062 Press Brake $2,630 * 





Standard Dies 
Also Available 


Standard 90° ‘‘V"’ 
dies for these press 
brakes are also avail- 
able from stock. 78” 
long set for the 1062 
is priced at $136.00. 
48” long set for use 
in the 1062 or 16-48 
is priced at $102.00. 
(Prices are for dies 
to handle 16 ga.). 






TOOLING 


Immediate shipment from stock! 





Verson 1062 and 16-48 Press 
Brakes are standard produc- 
tion items. You can have one 
from stock right now! No in- 
volved proposals, no long 
waits. 

Standard Verson Model 
1062, 16 ga. by 78” capacity, 
priced at $2,630.00*; Model 


16-48, 16 ga. by 48” capac- 
ity, is $1,600.00*. Built to 
big brake standards, these 
power brakes are compact 
and low in cost, rugged and 
efficient in performance. 
Call for a Verson Standard 
Press Brake today. Both are 
available from stock. 


*Prices, F.0.B. Chicago, less dies; subject to change without notice. 


DIE CUSHIONS °* 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9335 S. Kenwood Avenue, Chicago 19, Illinois 
8300 S. Central Expressway, Dallas, lexas 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES . 
VERSON-WHEELON HYDRAULIC PRESSES 


TRANSMAT PRESSES 
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For High Production of Deep 
Holes, use the LeBlond Carlstedt 
Rapid Borer. It is suited to work 
that is symmetrical for balance in 
rotation — round, square, octagonal, 
tapered or stepped. A wide Variety 
of hole diameters and depths as wel] 
as work sizes can be accommodated. 


ae 
Carlstedt 


GH PRODUCTION OF DEEP 


With this machine, boring, trepan- 
ning or counterboring can be done 3 
to 8 times faster than by the conven- 
tional D-bit method. The R. K. 
LeBlond Machine Tool Co., Cincin- 
nati 8, will provide copies of Bulletin 
LC-501 with further details, or — 
Circle Inform-A-Gram No. B17. 


Controls for Liquids and Gases are 
contained in revised General Catalog 
005 prepared by Simplex Valve & 
Meter Co., Lancaster, Pa. Illustrated 
are many types of controllers, gages, 
manometers, recorders, meters, 
valves, Venturi tubes and other 
equipment for the measurement and 
control of liquids and gases. Each 
is described and the specifications 
given. Direct requests for the cata- 
log to the company, or — 

Circle Inform-A-Gram No. B18. 


Faster Low-Cost Wire Termina- 
tions are possible with the Fingrip 
strip terminal featuring greater grip- 
ping power. It snaps directly into 
a mating tab eliminating screw-type 
installations and separate tooling. 
The Fingrip gives four individual 
gripping actions. For details, dimen- 
sional data and installation informa- 
tion, obtain the bulletin, “Fingers of 
Strength,” from Burndy, Omaton 
Div’n, Norwalk, Conn., or — 
Circle Inform-A-Gram No. B19. 


A Miniature Slip Clutch is one of 
several new items which has been 
included in the new E-88 Dynaco 
Precision Stock Gear Catalog issued 
by Dynamic Gear Co., Inc., 20 Mer- 
rick Rd., Amityville, N. Y. For com- 
plete information, request copies of 
the catalog from the company, or — 
Circle Inform-A-Gram No. B20. 
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How To Get Things Done 
Better And Faster 


pono 


eee 
so yupptetifepagsase”” 


a 


BOARDMASTER VISUAL CONTROL 


sv Gives Graphic Picture—Saves Time, Saves 

~ Money, Prevents Errors 

4 Simple to operate—Type or Write on 
Cards, Snap in Grooves 


Ideal for Production, Traffic, Inventory 
Scheduling, Sales, Etc. 

- Made of Metal, Compact and Attractive. 
Over 100,000 in Use 


Full price 49° with cards 
——— 
24-PAGE BOOKLET NO. Z-i00 
FREE Without Obligation 


Write for Your Copy Today 


GRAPHIC SYSTEMS 
55 West 42nd Street * New York 36, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1931 


E CUSHIO 


We invite your in- 











quiries, as we have 


a complete engi- 





neering staff to 








P analyze any of 





your requirements. 











Dayton ROGERS 


Na retde Lite (12090 ra oe 
i/ / 





MINNEAPOLIS 7B, MINNESOTA 
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PREPARES COIL STOCK FOR PRESS 
New Low Cost 
LIGHT-DUTY 
OILER- 
STRAIGHTENER 

$95.00 


Handles stock 
up to 3” wide, 
Xe" (app.) thick 


Write for details 


geNS) Devices, INC. 
96 High St.. Hingham Mass 
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Anything’... . in THRow-awAY INSERTS, 


CARBIDE, CERAMIC and OXIDE 





Throw-Away Inserts, all 
Sizes and Types in any 
quantity -- Our Specialty 


Send prints for quotations on Negative and 
Positive rake Inserts. Standard Inserts carried 
in stock for IMMEDIATE SHIPMENT. 


Write for Catalog and Bulletins. 


THE VIKING TOOL COMPANY, INC. 


Cutting Tool Engineers and Manufacturers 


100 NICHOLS ROAD SHELTON, CT. 
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BRYANT GROOVE GAGE 


This Kit Checks Grooves for 
O-Rings — .421 to 4.870 Diameter. 
Snap Rings — .267 to 5.266 Diameter. 





@ Line contact assures long segment life 
@ No bearings or sliding members to wear 


e Selected Northern hardwood case 





@ Immediate shipment from stock 


Special segments available for checking non-standard grooves; concen- 
tricity of groove to bore, or depth of groove to face. : 
Groove segments can also be used on the Bryant B-21 Bench Gage. 


WRITE FOR FULL INFORMATION ON BRYANT GAGES 


Bryant Gage & Spindle Division 
=.0. Box 620-F, SPRINGFIELD, VERMONT 


Division of Bryant Chucking Grinder Company A SS we | 
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“A MILE OR A SLICE 


IMPORTANT MILNE 


orders come in three 
Mall, medium and large. 
os the continent, Milne has 40 
saws cutting tool steel to your order, 
whether it’s in pounds or tons. ' 
And wherever you are, a Milne man ° 
is near you. There are 38 Milne 
tool steel specialists strategically 
placed to help you with tool steel 
problems and expedite your order. 
Big or little, your order gets the 
maximum in Milne service. 


Wide range of sizes 

and grades in 

WATER HARDENING— 
NON-DEFORMING— 
SHOCK-RESISTING—HOT 
WORK AND HIGH SPEED 
TOOL STEELS 


All full length Kolorkoted 
for permanent 
identification 


Write or call for Milne’s 
Tool Steel Selector. 


a MILNE. CO. mc 


745 
WASHINGTON ST. NEW Yo 
RK 14 N 
Y 








Since 1903 


black 
devil 
TWIST DRILLS — REAMERS 


CELFOR TOOL COMPANY 
DIVISION OF AVILDSEN 
TOOLS & MACHINES, INC 


MAKERS F REPUB ENTURY 
ELFOR''AND''U. S. EAGLE'' BRANDT [ CHICAGO PLANT 


PLANT f RK HICA ANGE 322 SOUTH GREEN ST., CHICAGO 7, ILLINOIS 
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WHAT'S soe 
YOUR of | 
ENGRAVING a 
PROBLEM 3! i 


for engraving light 
and medium char- _ 
acters... use Preis- There's a Model avail. 
Ht Model VE or able to solve all your 

particular problems 


ically. 


® Does work require 
heavy duty 





- use Preis: Panto 
Model UE-3. 
© Marking metal of 
extreme hardness, 
electrical or diamond 


Preis is the ‘‘one 
source’’ solution for 
your engraving prob- 

use Preis- 
=. UE-m or = lems. Complete line of 
© Preparing harde accessories and attach. 
steel or ons tor. acid | ments are available for 


etching. 
Preis- Panto “model | all makes and models, 
UA-M 


t 
| 
| 
| 
l 
L 
© Need greater speed | 
| 
| 
| 
| 
l 
| 





TRADEMARK Write for complete de- 


tails and prices. For 
i attention write 


oy to manufacturer 
belo’ Ask for nearest 


representative. 














H. P. PREIS ENGRAVING MACHINE Co. 
647 U.S. Route 22 Hillside, N. J. 
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[DID YOU KNOW? The Hager” 





UNIVERSAL CARBIDE GRINDER | 


with the Patented <c\?S0047,, 
ACTION 
















... Masa 
CHIP 
BREAKER 
ATTACHMENT 
and table for 
small radius 
grinding as 
STANDARD 
equipment. 
Write for details! 


Cras) 
—S 


E—E. F. HAGER AN A s\ oe N 

QUEENS viauace 9 . ; 

Mfrs. of Hager neers Microscope : 
ee | 
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Magnetic Base Indicator holders 











Stainless holding Precision 
rod set in ball adjustment 
socket like surface 
gage 













Erick 
Magna Holder 
Model 200B 
Only $5.45 


See yeur dealer or write for 
catalogue 755 on the moet ys 
complete line of magnetic P stat 

base unite & access. mfg’d. ‘go jp, pull base 


CULLEN MFG. CO., RACINE, WIS 
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Design and Installation Require- 
ments for Laminated Shims of brass, 
mild steel, stainless steel and alumi- 
num are found in an eight-page cata- 
log published by The Laminated 
Shim Co., Inc., Glenbrook, Conn. On 


EA i 








SsTOM-BUILT 


one page are itemized the sizes and 
prices of more than 100 cup shims of 
solid brass to fit standard tapered 
roller bearings of all sizes. 

Circle Inform-A-Gram No. B21. 


The Advantages of Automatic Bat- 
tery-Charge Controls for emergency 
light-protection units are outlined in 
a folder, Form 5926, published by 
The Electric Storage Battery Co., 
Exide Industrial Div’n, Box 8109, 
Philadelphia 1. Discussed is how 
manual switching has been elimi- 
nated in the latest Exide designs. An 
operation chart demonstrating the 
reliability of the automatic charge 
control device is also presented. 
Circle Inform-A-Gram No. B22. 


“Dust Control for Industry” takes 
in a complete range of dust control 
equipment and accessories. Empha- 
sized is the importance of dust con- 
trol to industry in relation to reduced 
maintenance costs, employee morale 
and commercial utilization of dust 
by-products. Listed are the primary 
component parts of an engineered 
dust cortrol system. Copies of Bul- 
letin 922 can be obtained from Pang- 
born Corp., Hagerstown, Md., or — 
Circle Inform-A-Gram No. B23. 


Complete Engineering Data and 
Specifications are contained in an 
eight-page condensed version of a 
144-page catalog released by Nation- 
al Machine Products Co., Utica, Mich. 
Included are hexagon nuts, sizes %4” 
to 3”, and 12 pointer nuts, sizes %4” 
to %”. Also covered are Huglock 
and Marsden locknuts, sizes %” to 
1%”. Copies of the eight-page bro- 
chure are provided by the company, 
or — 

Circle Inform-A-Gram No. B24. 


Flexible Couplings are fully de- 
scribed in a new 24-page catalog. 
The Morflex principle is explained 
and illustrated. Complete dimen- 
sions and specifications are given on 
standard, double and radial type 
couplings with additional data on 
coupling drive shafts. Torsional de- 
flection charts and instructions for 
use explain the method of coupling 
selection in controlling the torsional 
vibration of a system. Morse Chain 
Co., Ithaca, N. Y., or — 

Circle Inform-A-Gram No. B25. 
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Die Sets and Accessories are fea- 
tured in Die Set Catalog 11 published 
by The Producto Machine Co., 990 


Housatonic Ave., Bridgeport 1, 
Conn. The catalog consists of a 56- 
page technical section and a 20-page 
net price book that can be read 
separately. Introduced are rectangu- 
lar progressive rear pin die sets, die 
sets for Multi-Slide, four slide and 
die machines, removable bronze 
bushings and a packaged die spring 
assortment. 

Circle Inform-A-Gram No. B26. 





Ztcrdio7e TAPPING OF 


Dues AND BRITTLE MATERIALS 


Recent design change provides a 
simple homing device as a standard 
component of the 

HAMILTON 

SUPER SENSITIVE, SMALL-HOLE 
PRECISION 
TAPPING MACHINE 

and makes routine of such problem 
work as the tapping of precision 
holes in thin metal sheets or in 
brittle plastics. Even improves per- 
formance in the tapping of blind 
holes ! 


YOU 


will want full information about this 
important development! 


WE WILL FURNISH IT 


ask for 
BULLETIN No. 2463 


ADDRESS 






USE 












Hamilton Super Sensitive, Small-Hole, 
Precision Tapping Machine. 


Capacity — .034” x 120 to 
.25” x 24. 




















THE HAMILTON TOOL COMPANY 
832 South Ninth Street 
HAMILTON, OHIO 








Lith fon To of 


1T eT a CONFIDENCE 


2463 
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»IR ! 
We specialize 
in service 


when you need it. 


Your orders are 
handled 
at rE 


AT 


from huge inventory 
at our factory... 


or from large stocks 
located in your area. 


Special Sizes are given 


extra attention to be sure you get FAST service. 


The next time you need drill bushings . . . 


try You'll be pleased! 


Write for New Price List — designed for quick,accurate reference 


ACCURATE 





BUSHING COMPANY 


ASA STANDARD DRILL BUSHINGS + PIERCING PUNCHES ~ PRECISION SPECIAL PARTS 


CIRCLE INFORM-A-GRAM KEY NO. 1961 


e SURFACE PLATES 
e ANGLE PLATES 
GRANITE , sTRAIGHT EDGES 


BLACK 


couins MICROFLAT 

surface plates and 

precision accessories 

offer the user 

extreme accuracy 
flatness in 

millionths! 

All sizes — 

Write for bulletins. 


[] FREE Souvenir Paper Weight 

_] Microfiat Technical Manual 

[] How To Calibrate Plates 

(] Black, Pink, Gray Granite Compared 


COLLINS 


mien@ Lar 


e LAYOUT PLATES 
e PARALLELS 
e T-SLOTTED PLATES 





CHECK DESIRED ITEMS AND MAIL WITH YOUR NAME & ADDRESS 
COLLINS MICROFLAT COMPANY, INC. 


9 W. El Segundo Bivd. 


324 
HAWTHORNE (Los Angeles County) CALIFORNIA 


CIRCLE INFORM-A-GRAM KEY NO. 1962 





444 North Avenue 
GARWOOD, NEW JERSEY 


SUnset 9-1121 


TOOLING & PRODUCTION 


Over 85% of the torque w.enches 
used in industry are 


ag <= WRENCHES 


Read by Sight, Sound or Feel. 


* Ee acco 

@ Practically Indestructible | .j 
@ Faster—Easier to use 
@ Automatic Release 


im @ All Capacities 


in inch grams...inch 
ounces,..inch pounds 
--foot pounds 7 
(All sizes from /x 


0-6000 fr. Ibs. 


manufacturer, 
design and 

/ production man 
should have 

this valuable 
data. Sent upon 
request, 


Swe EAN ORAM Ket mw. .163 








COMPLETE 
THE 
DIE-SET 
AT YOUR 
BENCH 


Lacey Die-Set 
Machine 


Here’ ‘sa truly “one 
man” press. It op- 
erates with one 
hand. Handy for 
tool and press rooms, it permits the die- 
maker to complete a die-set at his bench 
saves toolroom and handling costs. Ask 

| today for full details. 


Sole Distributors 


| MOORE SPECIAL TOOL CO., INC. 
| 726 Union Avenue Bridgeport 7, Conn. 
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Low Cost Automatic 


HORIZONTAL Z 
STOCK REEL { 
Self-powered 

2” $85.00 

30” $90.00 

| 36” $95.00 

Write for details 


gbPXS Devices. INC. 
96 High St., Hingham, Mass. 
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“Reduce Production Costs with 
Esco Shellcast” covers casting facil- 
ities and products. Among the ad- 


vantages described in the brochure 
are good reproduction detail, reduc- 
tion of weight and conservation of 


material, castings of close dimension- 
al tolerance and reduction of machin- 
ing costs. Copies of Esco Shellcast 
Brochure 205 are available from 
Electric Steel Foundry Co., 2141 N.W. 
25th Ave., Portland, Ore., or — 

Circle Inform-A-Gram No. B27. 


Speed Production and Cut Costs 
with the Trambeam for overhead 
handling. A bulletin, in addition to 
illustrating and describing overhead 
material handling equipment, shows 
typical installations. Covered are 
suspension, track, carriers, motor 
drives, electrification, cranes, 
switches and monorail systems. 
Copies of Bulletin M-20R2 with com- 
plete information, are made available 
by Whiting Corp., Harvey, Ill., or — 
Circle Inform-A-Gram No. B28. 


The Advantages of Drawn Tube 
Wire are outlined in a booklet pub- 
lished by Haynes Stellite Co., Div’n 
of Union Carbide and Carbon Corp., 
Kokomo, Ind. The drawn tube wire 
assures smooth feeding to automatic 
hard-facing operations without the 
aid of special adaptors. Any stand- 
ard welding machine can be used to 
apply this product. The booklet lists 
typical applications and details ap- 
plication procedures. 

Circle Inform-A-Gram No. B29. 


Designed to Make High Speed 
Milling More Profitable are RC mill- 
ing cutters with Throway carbide in- 
serts. Cutters are available using 
square or triangular blades. For 
specifications, prices and selection 
data on RC milling cutters, request 
copies of Catalog 11156 from New- 
comer Products, Inc., Latrobe, Pa., 
or — Circle Inform-A-Gram No. B30. 





Suited to Manual and Automatic 
Progressive Assembly, inspection and 
light machining operations is the 
Conveymatic platen conveyor. It 
combines accurate movement, locat- 
ing, indexing, timing and rate of 
travel of small parts for all types of 
these operaticns. A diagram shows 
a typical machine tool arrangement 
on the Conveymatic. For details, see 
a bulletin published by Visi-Trol En- 
gineering Co., 9345 Hubbell, Detroit 
28, or — 

Circle Inform-A-Gram No. B31. 
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Protect Pressure Gages and other 
pressure devices operating at ex- 
tremes of pressure with an improved 
high pressure gage snubber. Protec- 
tion of instruments against line 
surges and pulsations on systems 
having total pressure increments of 
as high as 60,000 psi is made possible 
by discs of porous stainless steel. 
Further information is found in a 
circular, Form 855, which can be ob- 
tained from Chemiquip Co., 460 W. 
Broadway, New York 12, or — 
Circle Inform-A-Gram No. B32. 





The Hamilton No. 1-B Precision, Small-Gear 


: A = YY Hobbing Machine. Generates precision spur, 


: - ) spiral, and bevel gears, face gears, worm gears, 
! G Pi“ and worms. Maximum diameter of work piece, 
= #4, g 6 


/ 


The Hamilton Precision, Small-Gear Hobbing Ma- 
chine, the hobber with a “reserve of accuracy," 
regularly holds work spindle and hob spindle run out 
to less than .0002”, work spindle and tailstock spindle 


alignment to less than .0002”. And this standard 
of workmanship is maintained throughout the 


machine. 


Speed, feed, and indexing each can be selected indi- 
vidually and independently. THINK OF THE TIME TO 
BE SAVED BECAUSE OF THIS ONE FEATURE!! And 


scores of additional features are described in our 
Gear Hobber Bulletin No. 2486 which we will be 


glad to furnish to you FREE. 





ADDRESS 


THE HAMILTON TOOL COMPANY 
832 South Ninth Street 
HAMILTON, OHIO 
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VA] 
Y ete . " 
Ye can’t live 


without 


customers 








Our gage making skills would be 
wasted if there were no customers to 
profit from them. So when an order is 
processed, all these skills are directed 
at supplying the customer with exactly 
what he needs and when he needs it. 
We diligently try to grind all gages 

to the high limit of the tolerance, 

then fully lap them. Such gages, both 
thread and cylindrical, give extra wear 
life. This is not the only extra that 
customers receive. Their gaging 
program is never bogged down from 
drunken threaded gages; the metal 
hardness is always as specified. Since 
1951 every customer has been regarded 
as Head Man in our organization. 
That, perhaps, is the big reason our 
customers have steadily grown in 
number. If you are not one of our 
head men, perhaps you would like 


to be. It would please us. 


LINCOLN GAGE 
COMPANY 


23902 Harper Ave., 
St. Clair Shores, Mich. 





DIE FILERS .. 


. for straight-line 


228 


sharp corner filing, sowing and lapping. 
This low cost precision-built unit performs 
all die making operations at savings up 
to 40%. Furnished complete with motor 
and two overarms. No extras to buy. 


PROFILE GRINDERS 


. for high speed Precision Grinding 
of Curved and Irregular Contours. 
Standard features include 20,000 or 30,000 
R.P.M., of a combination of these spindle 
speeds, 2 H.P. motor, Collet Chuck, Com- 
pound tilting table, built-in wheel dresser. 


Write for Illustrated Bulletins and Prices 


RICE PUMP & MACHINE COMPANY 


BELGIUM 


AVENUE 
CIRCLE INFORM-A-GRAM KEY NO. 1982 


WISCONSIN 
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ACCURATE INSPECTION 
TOOLS 





Accuracy of measurement depends on 
the precision of the measuring tools. 
Provide your Shop and Inspection De- 
partment with dependable and proper 
inspection tools. MEEHANITE METAL 
TOOLS, made to close tolerances, are 
furnished in many types. 


Surface Plates — Box Parallels 
Slotted Angle Plates 
Universal Right Angles 
Flat Parallels — Lapping Plates 
Toolmaker’s Knees — “V’’ Blocks 
Straight Edges (Bridge Type) 
Straight Edges (Leveling Type) 
Measuring Irons 
Masterangle Plates 
Angle Attachments 


SURFACE PLATES RESCRAPED 


ACME TOOL CO. 
75 W. Broadway, New York 7, N.Y. 
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NO BREAKAGE 


PRODUCTO 
UNIVERSAL 


HAND TAPPER 





For accurate hole- on ny J without tap break. 
age, this Hand Tapping Machine is a must 
for every tool and die shop and toolroom. 
You can tap holes at any point in work within 
area of machine table. Quick-change —_ 
hold taps. Ready for instant use. Write for 

Bulletin TE4-102. 


The Producto Machine Co. 
970 Housatonic Avenue 





Bridgeport 1, Connecticut 
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A Fully Automatic Cycle for every 
basic turning requirement is an ad- 
vantage of Model 21 Mona-Matic 
lathe. This machine and its features 
are discussed in detail in an illus- 
trated 24-page catalog. There is no 





limitation of the amount of stock the 
machine is capable of removing. Also 
given are specifications. For com- 
plete information, obtain Bulletin 
1808 supplied by The Monarch Ma- 
chine Tool Co., Sidney, O., or — 

Circle Inform-A-Gram No. B33. 


Industrial Inspection of Deep Re- 
cessed Areas such as cylinder walls, 
tubes, etc. is performed by illumi- 
nated Borescopes. A catalog gives 
general data, illustrates typical ap- 
plications and lists other applica- 
tions. In addition, the various mod- 
els available are illustrated and 
described. Obtain copies of the 16- 
page catalog from National Electric 
Instrument Co., Inc., 92-21 Corona 
Ave., Elmhurst 73, N. Y., or — 
Circle Inform-A-Gram No. B34. 


Abrasive Cut-Machining Units are 
the subject of a booklet from Wallace 
Supplies Mfg. Co., 1300 Diversey 
Pkwy, Chicago 14. Explained brief- 
ly are the various types of abrasive 
cut-off saws. The various units are 
shown with the types of work that 
they can handle. Covered are abra- 
sive swing, chop and rotating type 
cut-off units and Speedy-Cut port- 
able band and hack saws. 

Circle Inform-A-Gram No. B35. 


A Line of Pressure and Chemical 
Gages is presented in Bulletin DH-23 
from American Chain & Cable Co., 
Inc., Helicoid Gage Div’n, Bridgeport 
2,Conn. These units can be used on 
hydraulic presses, pumps, compres- 
sors, etc. To meet specific service 
requirements, these gages are made 
in two types of case material, four 
types of Bourdon tube systems and 
five different case designs. 

Circle Inform-A-Gram No. B36. 


Designed for Operations in Cramp- 
ed Quarters, tight aisles and close 
corners is the Powrworker industrial 
truck. A bulletin is divided into sec- 
tions, each dealing with one of the 
construction features of the truck. A 
two-page spread contains an illustra- 
tion of the Powrworker, pointing out 
its operational advantages. Also 
contained in the bulletin are attach- 
ments. Clark Equipment Co., Battle 
Creek, Mich., will provide copies of 
the bulletin, or — 

Circle Inform-A-Gram No. B37. 
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Thirty-Seven Different Basic Fast- 
ening Devices are illustrated in a 
condensed stock list of Allmetal 
stainless steel fasteners. Included 
are screws, bolts, nuts, washers, riv- 
ets, pins and “AN” specification fast- 
eners. Charts contain data pertain- 
ing to diameters, lengths, threads, 
head and point styles, and grades of 
stainless steels. Request copies of 
the stock list from Allmetal Screw 
Products Co., Inc., 821 Stewart Ave., 
Garden City, L. I., N. Y., or — 
Circle Inform-A-Gram No. B38. 














A 

PORTABLE 
HEIGHT- 
ADJUSTABLE 
TABLE 

+ 

TRUCK 


* 
WORK BENCH 


for 
DIE TRANSFER 
. 


MACHINE FEEDING 
* 


ASSEMBLY AT 
BEST HEIGHT 
IN BEST LIGHT 


LIFTING 


a 
LOWERING 
e 
TRANSPORT 
of 

SHEETS 
PLATES 
BARS 
TUBES 
PIPES 
TOOLS 
DIES 
FIXTURES 

* 


COMPACT HEAVY 
LOADS 








UNOBSTRUCTED 
PERIMETER 


WORK FROM 
ANY SIDE 


PORTELVATOR 


The Handy HAMILTON Portable, Elevating Table 
MORE SERVICE for LESS MONEY 














than 


ANY Other Unit of Equipment 





SIX-WHEEL MODELS 


ALL Recent changes and additions to the line provide greater 
capacities, new flexibility, many bonus features. 





Write for NEW, FREE Bulletin P-5604 


Address THE HAMILTON TOOL COMPANY, 
832 South Ninth Street, Hamilton, Ohio 
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The Latest Additions to the “No- 
Grind” Line of Throw-Away Tooling 
are covered in Technical Bulletins 
896-1 and 2 from Wesson Co., 1220 
Woodward Heights Blvd., Ferndale 
20, Mich. The tools covered are 30 
and 45° chamfering tools which can 
be also used for a variety of other 
operations and are suited to gang 
setups. In addition to photos, engi- 
neering drawings and specifications, 
line drawings illustrating typical ap- 
plications are shown. 

Circle Inform-A-Gram No. B39. 
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WILLEY’S CARBIDE 


TOOL COMPANY 
1340 WEST VERNOR HIGHWAY 
DETROIT 1, MICHIGAN 
WOODWARD 1-9444 


Sprag Clutches for overrunning, 
indexing and backstopping applica- 
tions are described and illustrated in 
Catalog 104-C from Formsprag Co., 
23601 Hoover Rd., Van Dyke, Mich. 
Provided is detailed engineering data 
and dimensions, installation and 
maintenance information, and typical 
mounting arrangements. Also _ in- 
cluded are suggestions for selecting 
and ordering standard clutches, as 
well as a description of the com- 
pany’s special design service. 

Circle Inform-A-Gram No. B40. 
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The Construction and Operation of 
Microsphere wheel spindle bearings 
are shown in a catalog. These bear- 
ings are used on Landis precision 
cylindrical grinding machines. [p- 
cluded in the catalog is a drawing of 


a typical Landis tool wheel spindle 
assembly showing the Microsphere 
bearings. Landis Tool Co., Waynes- 
boro, Pa., will make available copies 
of Bulletin MB-56, or — Circle B4l, 


Impact Extrusion in Aluminum is 
detailed in a folder released by Cliff 
Mfg. Co., 30240 Lakeland Blvd, 
Wickliffe, O. Shown are typical im- 
pact extruded parts and a few of the 
many design possibilities. Also pic- 
tured are the company’s facilities. 
For further details, see the bullet'n 
put out by the firm, or — Circle B42, 


Stainless Steel Bar and Wire is 
described in an illustrated folder 
from Armco Steel Corp., P. O. 2856, 
Middletown, O. Covered are both 
standard and special grades. Shown 
in the folder are some typical appli- 
cations of the bar and wire. Con- 
tact the company for a copy of the 
folder, or — Inform-A-Gram No. B43. 


Three New Allenair 4-Way Air 
Valves have been added to the line 
of %4”, 33” and %” air valves. They 
are available as single solenoid or 
for foot or cam operation. These 
valves and others in the Allenair line 
are detailed in a catalog with price 
list made available by The A. K. 
Allen Co., 57 Meserole Ave., Brook- 
lynn 22, or — Circle No. B44. 


A Straight Line Transfer Machine 
is the subject of a folder from Ken- 
hos Corp., 275 Connecticut Ave., Nor- 
walk, Conn. It is ideal for machine 
assembly, complete sequence ma- 
chining and complete process ma- 
chining. Copies of the circular list- 
ing the general features and specifi- 
cations are made available by the 
company, or — Circle No. B45. 
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— REDUCE TAP COSTS %3 75% 


INDICATORS 


THE ONLY 
100% SHOCKPROOF DESIGN 















There’s never been a dial indicator 
like the ’Em-re.” It combines a new 
and greatly simplified design with 
a fully jeweled gear mechanism that 
is indestructible. As a result it 
gives you readings of previously Bs 
unobtainable accuracy — accuracy that will repeat itself 

without deviation through millions of measurements. ‘’Em-re”’ 





‘S 
TAP SHARPENER 
Push button control — no cams a low JS 


needed. 50 series for 2, 3, 4 
flutes collet capacity to 1-1/16". fixture that 


60 series for 4, 5, 6 flutes collet 






Potents 7" 
Pending 


| “ne mocket  \ 
| 
| 


00005” and .0001” models, for example, provide repeated capacity fo 2-1/4". Special — sharpens dull taps 
readings to an accuracy of better than .00002”. And the orders for additional flute a p 
completely shockproof "Em-re” system preserves and actu- capacities. * quickly 

ally contributes to this repeatability over a lifetime of Use on any tool and cutter - 
service. Stocked in 26 models, 8 ranges from .002” to 1.000”; grinder or small surface grinder & economically 
graduations in .00005”, .0001”, .00025”, .0005” and .001”. Guarantees erecicion 

Also available for accurate indicator testing — the “Master” a te P @ accurately 

Dial Indicator Checker. sharpening through accurate 


Write for Catalog E grinding. 


ae — 4 8 ee 


PLEASANT VALLEY, NEW YORK 


Write for demonstration and literature 


Qi) ROCKFORD DIE & TOOL WORKS, INC. 
1820 Seventeenth Ave. Rockford, Ill. 


CIRCLE INFORM-A-GRAM KEY NO. 2012 


PRESSURELOK-224 


the best diamond wheel ever developed for 
carbide tool grinding. Guaranteed ultimate cutting 

heads more firmly — will not slip — keeps life from each diamond particle in every wheel. 

hammer heed in shape longer — mokes re 


SEE SEEM Gees alee, Sie eee = UNITED STATES DIAMOND WHEEL CO. 


1833 ILLINOIS AVE AURORA, ILL 





INC. 
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Buy safe "SHUR-GRIP” drop forged HANDLES 


Designed to hold 3 to 6 Ib. lead hammer 














Write for circular and prices 
LAWRENCE H. COOK, INC. SYRAIGHT. DISH, COP, FLARE. ond 
468 MASSASOIT AVENUE, EAST PROVIDENCE 14, &. 1. MOUNTED WHEELS; HONES. 
CIRCLE INFORM-A-GRAM KEY NO. 2013 CIRCLE INFORM-A-GRAM KEY NO. 2014 











You Need an Extra Hand How to Speed Up Production! 
HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in “wage-dol- 
lars-per hour’ of your expensive hands on every job. A die-and-tool maker's tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @ URBANA, OHIO 



















IN 11 SIZES 
No. 6 to 1” 
N.C. In all 
S. A. E. sizes. 
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R LL, is X devices 


TM RES. U. 6. PAT. OFF 








PAIRS-AIR 


AIR VISES — ALL TYPES GRIPS— 5 TO 200 X AIRLINE PRESSURE SPECIAL 
FIXTURES 
FOR 


TERMINAL PRESSES 
CUT-OFF x 
MACHINES 
POWER HEADS : CYLINDERS 


CRIMPERS 
~~, LY production devices incorporated, Whitehall, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 2016 
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Now You Can Test 


CRATEX 


RUBBERIZED ABRASIVES 
Gbhionod action Per C Man” 
In Your Own Plant On 


BURRING, SMOOTHING 
and POLISHING operations 


To meet the demand for “A Testing 
Kit” we have just developed the 


CRATEX POLISHING KIT 


Containing a comprehensive assortment of 
24 of the most popular CRATEX Polishing 
Wheels, Cones, Blocks and %4” Shank Man- 
drels—in a variety of “grit textures’— 
especially engineered for plant craftsmen 
— including complete Instruction Bulletin— 
for either manual or machine applications. 


For cleaning and polishing molds, dies & 
castings; removing film, coatings & enamel; 
blending in and polishing welded seams after 
rought grinding; polishing bearing surfaces 
and raceways; removing rust, heat-marks, tar- 
nish, excess solder, fatigue lines, scratches, 
corrosion and other unacceptable surface 
defects. 















j im | = | =a a 
24 li Complete $450 
ems kit 

Investigate and test CRATEX Rubberized 
Abrasives—‘“‘the world’s finest for indus- 
trial use’’—unduplicated for lowering “unit 
costs.” The “cushioned action performance” 
gives unparalleled results on production and 
assembly lines; in tool and machine shops. 


Send for Illustrated Catalog showing wide 
range of sizes, application details and prices. 


Test Cratex 


Rubberized Abrasives 


Order the CRATEX POLISHING KIT on your 
regular Purchase Order—send to us and 
we'll send the “KIT’’ through our Industrial 
Distributor in your area. 


CRATEX MANUFACTURING CO. 





TOOLING & PRODUCTION 


GOLD BAND 


Liv 


CENTERS 


GUARANTEED TO MATCH 
OR EXCEED, ‘‘CRITICAL’’ 
JOB SPECIFICATIONS 


In the GOLD BAND line Ideal has 
combined the latest production methods with 
their traditionally fine craftsmanship to bring 
you an unequalled standard of excellence in 
live centers. Accurate, (to = .0001”) GOLD 
BAND Live Centers offer “custom” quality 
at production prices. Specify GOLD BAND 
Live Centers and your every need can be 
accommodated from stock . . . 99 times out 
of 100. Ideals GOLD BAND Live Centers 
offer savings, simplified operations and 
higher lathe output both in quantity and 
quality. Contact your distributor today...or 


Send hor 


Complete catalog data 
and specifications. 






PRECISION 
FITTED 
BEARINGS 


Idec! Live Centers fea. 
ture precision machined 
and hardened boll 
and/or roller bearings 
for superior accuracy 
and performance. Sealed 
to keep dirt out, 
grease in 


A COMPLETE LINE FOR EVERY NEED... SPECIALS, Tee! 


IDEAL INDUSTRIES, Inc, 


1334-B Park Ave., Sycamore, Ill. 


DISTRIBUTED BY THE NATION'S LEADING 
INDUSTRIAL DISTRIBUTORS 


CIRCLE INFORM-A-GRAM KEY NO. 2022 

















81 Natoma St., San Francisco 5, Calif. | 





AUTOMATIC GRINDER 
FOR METAL SAWS 


Cuts Costs . . . Makes Money For You! 


Pays for itself time and time again. 
as many as 250 Milling Cutters, Slitting and Screw 
Slitting Saws .015" thick at one time with a variation, 
plus or minus .001" of exact diameter for entire lot. 
Automatically indexes the gang of saws, one row of 
teeth at a time. 





MANUFACTURING CO. 
3809 Ridge Rd., Cleveland 9, O. 


(- 
Maker of Largest Line of Saw and Tool Sharpening Machines ——— 


Will sharpen 


Steady, accurate, durable. Grind either 
wet or dry. A time and money saver. 






Ask for Bulletin describing 57T 





CIRCLE INFORM-A-GRAM KEY NO. 2023 








monroe 


THE MOST PROGRESSIVE 
FIXTURE CLAMP LINE 


Catalog available from 
monroe 
Engineering Products 
1515 Hurd Road 
Monroe, Michigan 











CIRCLE INFORM-A-GRAM KEY NO. 202! 
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New Low Cost 
AUTOMATIC 
SCRAP 
CHOPPER 


3” wide $69.00 
6" wide $95.00 
12’ wide $195.00 


Write for details 


gOS) Devices, INC. 
9% High St., Hingham, bass. 
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Rigidrop Piston Lift Gravity Drop 
Hammer is highlighted in Bulletin 
361 from Erie Foundry Co., Erie, Pa. 
With no board replacement, there is 
a minimum of downtime. The con- 
struction features of the hammer are 
detailed complete with photos and 
drawings. Also listed are the speci- 
fications. For copies of the bulletin, 
write to the company, or — 

Circle Inform-A-Gram No. B46. 


Precision Pressure Regulators are 
featured in a catalog from Stratos 
Div’n, Fairchild Engine & Airplane 
Corp., Bay Shore, L. I. N. Y. De- 
tailed is the Governaire principle of 
operation. Each of the regulators is 
shown, described and the specifica- 
tions given. Also given is perform- 
ance data on each of the series pro- 
duced by the company. 

Circle Inform-A-Gram No. B47. 


Cut Straight or Tapered Internal 
Key Ways from %” to 1” wide with 
Model K-6 keyseater. It is recom- 
mended for job shops, maintenance 
departments, toolrooms and produc- 
tion shops. The construction fea- 
tures are pointed out and the speci- 
fications listed in an illustrated cir- 
cular released by Northfield Foundry 
& Machine Co., Northfield, Minn., or 
Circle Inform-A-Gram No. B48. 


Collect Dust or Mist with Dustkop 
dust collectors. They range in size 
from 10,050 cfm capacity unit which 
can remove dust from as many as 16 
points simultaneously, to the 314 cfm 
unit for removing dust from small 
grinding and buffing operations. A 
bulletin with details showing some 
typical applications is supplied by 
Aget Mfg. Co., Adrian, Mich., or — 
Circle Inform-A-Gram No. B49. 


Woven Wire Conveyor Belts are 
discussed in “6 Ways to Increase 
Heat Treating Production.” These 
belts combine movement with proc- 
essing during continuous heat treat- 
ing. The pamphlet contains a flow 
sheet representing two typical lines 
for heat treating of spring assemblies. 
Request copies of the pamphlet from 
The Cambridge Wire Cloth Co., Cam- 
bridge, Md., or — 

Circle Inform-A-Gram No. B50. 


Heavy Duty Precision Switches 
for Machine Tools and other indus- 
trial equipment are highlighted in a 
folder, Form 84-222, from Micro 
Switch, Div’n, Mineapolis-Honey- 
well Regulator Co., Freeport, Ill. 
Each item is pictured, described and 
the features listed. Also discussed is 
the snap-action precision _ basic 
switch. The company will supply 
copies of the folder, or — 

Circle Inform-A-Gram No. B51. 
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Three Models of Surface Allcase Available in Six to Fifteen Ton 
Furnaces are described in Bulletin Capacities are self-supporting jib 
SC-174 supplied by Surface Combus- cranes produced by R. G. LeTour- 
tion Corp., Toledo 1, O. These furn- neau, Inc., 2399 S. MacArthur, Long- 
aces with an operating range from view, Tex. A folder with illustra- 
1400°F to 1750°F, can be used for gas tions and data, covers the company’s 
carburizing, clean hardening, dry complete line. Noted is the effec- 
cyaniding, and carbon restoration. In tiveness of the cranes in handling 
addition, they’re used for homogene- such items as castings, ingots, ma- 
ous carburizing, clean annealing, oil chine tools, pattern molds, power 
quench and marquenching. A chart units and other loads within the 
presents the range of loads and heat- 30,000-lb class. Get your copy of the 
ing rates for all three models. folder from the company, or — 
Circle Inform-A-Gram No. B52. Circle Inform-A-Gram No. B53. 








Never Confuse the No.8 MARVEL 


with an ordinary BandSaw ® orem 
---only the MARVEL is Universal (# ys 
4 


a right angle 
@ Only on a No. 8 MARVEL 


throughout its full 

| 18” feed traverse. 

Work always re- 
mains stationary. 

can the saw column be 

instantly indexed and 

locked at any angle from 

45° right to 45° left, and 

the saw then fed thru the 

work at the desired angle 

- out moving the 

work. 







BO Only a No. 8 

MARVEL can 

do all of these 

things: Snip-off a 4" 

rod or cut-off an 18” 
x 18" cross section. 


< 


Rough to Size and Shape 


@ Only a No. 8 MARVEL hes 

the large T-slotted werk 

table, with removable quick action 
vise, that permits accurate 


of work of unrestricted sizes end 
shapes, special fixtures; Etc. 


Miter besa! 
“Rough Machine” to size and shape 
with minimun chip waste 
The No. 8 MARVEL is the “busiest tool in the shop” wherever 
installed because it is a universal tool—has both the capacity and 
Index the versatility to handle not only standard sawing jobs but 
innumerable “trick” and convenience jobs as well. More than 
a metal saw, the No. 8 MARVEL is a fine machine tool with 
machine tool features like: Both power and hand feeds; Depth 
Stops; Automatic Blade Tension; Built-in Coolant Pump; Three 
operating speeds (or six with 2-speed motor). Moisture-proof 
electrical controls that conform to both “J.I.C.” and “MACH- 
cut off and shape INE TOOL” electrical standards; Dirt-proof ball bearings, etc. 


Sara If you cut, machine or fabricate metal, this is a sawing 
machine you should know about. Write for catalog. 





ARMSTRONG-BLUM MFG. CO. - 5700 West Bloomingdale Avenue * Chicago 39, U.S.A. 
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For Metal Cutting and Grinding 
Operations use Dasco D-20 heavy- 
duty soluble oil. It has high film 
strength and forms a thin, tough film 
between the cutting tool and the 
work, reducing friction and prevent- 
ing excessive heating of parts, chips 
and tools. This soluble oil can be 
used for turning, reaming, drilling, 
boring, high-speed machining with 
carbides, etc. Copies of a folder with 
details are supplied by D. A. Stuart 
Oil Co., Ltd., 2727 S. Troy St., Chica- 
go 23, or — 

Circle Inform-A-Gram No. B54. 


Compactness, Simplicity, Effici- 
ency and Versatility are features of 
the Maxitorg electric clutch. Within 
rated capacities the clutch has un- 
limited application on machines re- 
quiring the use of single or double 
friction clutch drive, or brakes, or a 
combination of both. It is suitable 
for machine tool and automatic ma- 
chinery drives of all kinds. For de- 
tails and specifications on 8000 Series 
electric clutch, see a bulletin issued 
by The Carlyle Johnson Machine Co., 


Manchester, Conn., or — 
Circle Inform-A-Gram No. B55. 








EX-CELL-O BUSHINGS LAST TWICE AS LONG 


Customer's test proves there is a difference in bushings 


New tests by major equipment 
manufacturer proved beyond doubt 
Ex-Cell-O Bushings last twice as long 
as other bushings! After drilling 16,300 
holes, wear on other bushing brands 
averaged .0039”—ready for scrap! 
Wear on Ex-Cell-O Bushings averaged 
only .0017”. 

Here’s why: (1) Ex-Cell-O Bushings 
are made of high chrome and high 


EX-CELL-0 


CORPORATION 
DETROIT 322. MICHIGAN 







EX-CELL-O 
FOR 
PRECISION 


carbon oil-hardening bearing steel, 
(2) automatic atmosphere-controlled 
heat treating for uniform hardness, 
(3) precision grinding inside and out, 
(4) head type bushings and liners are 
ground under the head for perfect 
seating. 

Call your Ex-Cell-O Representative or 
write Ex-Cell-O, Detroit. You'll get 
same day shipment. 


MANUFACTURERS OF PRECISION MACHINE 
TOOLS « GRINDING SPINDLES « CUTTING TOOLS 
¢ RAILROAD PINS AND BUSHINGS « DRILL JIG 
BUSHINGS « AIRCRAFT AND MISCELLANEOUS 
PRODUCTION PARTS « DAIRY EQUIPMENT 


56-58 
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Power Transmission Equipment 
manufactured by Standard Presseg 
Steel Co., Box 600, Jenkintown, Pa 
is described in a four-page pamphlet. 
Form 2028. Covered are Pioneer 
steel shaft hangers, hanger bearings 
split journal bearings, heavy rigid 





© POWER TRANSMISSION EQUIPMENT 


pillow blocks, and Hallowell solid 
and split cast-iron collars. Tables 
for each item show dimensions, 
weight and shaft sizes accommodated 
by each. Isometric drawings of shaft 
hangers, journal bearings and pillow 


blocks are also included. 
Circle Inform-A-Gram No. B56. 


Made-To-Order Carboloy Carbide 
Blanks are covered in a new price 
list announced by Metallurgical 
Products Dept., General Electric Co. 
Detroit 32. Covered are semi and 
modified standard cemented carbide 
blanks as well as solid cemented car- 
bide cylinders. In addition, Price 
List GT-314 includes “how to order” 
instructions and specifies shapes sub- 
ject to extra charges. 

Circle Inform-A-Gram No. B57. 


Totally-Protected Motors have 
been designed for applications which 
formerly required drip-proof or 
splash-proof motors. They are guar- 
anteed to operate within a maximum 
temperature rise of only 40° C. Com- 
plete details on the motors’ construc- 
tion features are found in Bulletin 
B-2501 made available by Reliance 
Electric and Engineering Co., Cleve- 
land 10, or — 

Circle Inform-A-Gram No. B58. 


Boring Bars, Cutters and Blocks 
are covered in General Catalog BT57 
now available from Lehmann Boring 
Tool, Div’n of Fulton Iron Works Co., 
4235 Duncan Ave., St. Louis 10, Mo. 
Included are case histories, grinding 
data and typical shank dimensions, 
in addition to general and ordering 
information. For copies of the cata- 
log, write to the company, or — 
Circle Inform-A-Gram No. B59. 
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Collection 


Easy installation . . . efficient 
low-cost operation... simpli- 
fied maintenance, make Dust- 
kop I RST among equipment 
to collect most all industrial 
dusts. There are Dustkop 
models to eliminate your dust 
problems . . . that are space 
saving, self-contained units, 
or exhaust type for rafter, 
ceiling or outside location. 
Write for descriptive liter- 
ature. 














EFFICIENT-LOW COST 





37 STANDARD MODELS 


TO CHOOSE FROM 


TKOP- 
DUS MOR ry) ® READY TO USE 


Also a Complete Line of Mist Collectors 


AGE 


CIRCLE INFORM-A-GRAM KEY NO. 2051 


MANUFACTURING COMPANY 
1394 E. CHURCH ST. ¢ ADRIAN, MICHIGAN 








sidiary of Borg-Warner 


1957 
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The U. S. Drill Head Company's first 
Fixed Center Drill Head was produced 
for Borg and Beck, of Chicago — a sub- 


The $0,000th Head was shipped. 


















Have you seen what they can do? 


Wulder. SMALL PARTS COMPARATOR 
VERTICAL LIGHT BEAM 


and 
ence th 


COMPARATOR CHARTS 


The ideal combination for 
the optical inspection of 
precision parts with con- 
tours, radii, angles. 


¢ SPEEDS INSPECTION 
* LOWERS COST 
¢ PROMOTES EFFICIENCY 


FREE BOOKLET— 


Write for new catalog 


OPTO-METRIC TOOLS, wc 


137 TP VARICK STREET, NEW YORK 13, N. Y. 
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Since 1915, when the U. S. Drill Head 
Co. built its first adjustable head, it 
has far surpassed all other similar 
manufacturers because of its engi- 


For men who know 
drill heads best, it’s 
always U. S. Drill Head 


5 tol neering and production facilities. 


Manufacturers of all types of adjustable, fixed 
center and individual lead screw tapping heads. 


THE UNITED STATES DRILL HEAD COMPANY 





BURNS STREET + CINCINNATI 4, OHIO 
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Exceptional versatility 
and accuracy enable 
this new milling ma- 
chine to keep machin- 
ing costs low on a wide 
variety of work. Unique 
design provides easy 
operation and ample ri- 
gidity. Write for infor- 
mation. South Bend 
Lathe, South Bend 22, 
Indiana. 


SPECIFICATIONS: 

Table travel..... 20” or 30° 
Spindle to table.. 20” 
Spindle to column 20” 
Spindle speeds... 8 

Ram travel..... 18° 

Head rotation... 360° 


VERTICAL 


MILLING MACHINE 


CIRCLE INFORM-A-GRAM KEY NO. 2054 






SOUTH BEND 























Model JA 
50,000 R.P.M. 


42% 


IN U.S.A. 


Weight 12 ounces; length 
6% inches; chuck size Ve 
inch. Wheel guard re- 
moved for better illus- 
tration. 


The RPM’s stay up while grinding... 
not only when the grinder runs idle. That 
means better work—longer wheel life. 

High speed grinding with small wheels 
was a Madison-Kipp development of the 
late twenties. It was born out of a press- 
ing need in our tool room. Because tool 
room grinding problems are universal, 
we believe it will pay you to utilize Kipp 
grinders in your tool room as generally 


as we do in our own. 











MADISON-KIPP CORP. 


212 Waubesa St. * Madison 10, Wis., U.S.A. 
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Model 
VS 400 (HD) 
with solid bar 





V-400 (HD) 
with channel bar 





Knu-Vise offers rugged heavy-duty clamps, with solid bar or 
channel bar, and either hand or air operated, for all kinds of 
tough holding jobs. 
In addition to their stand-up stamina for rough going, these 
Knu-Vise Clamps feature: 

1—Easy and complete replaceability of parts 

2—Hardened and ground bearing bolts 


3—Minute adjustment of parts through self-locking nuts 
4—Toggle Bars from C.R.S. Bars 


Developments like these are typical of Lapeer engineering. 
More information? Write for catalog today on the models 
| 
| available. 
| 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 
EXTERTESAM Lapeer MANUFACTURING CO.| 


3064 DAVISON ROAD ° LAPEER, MICHIGAN 
WESTERN DIVISION: 422 Magnolia, Glendale, California « CANADIAN DIVISION: Higginson Engr., Hamilton, Ontario 


KNU-VISE 
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SPELLMACO SPOTTERS 


A matched set of transfer punches for tool- 
makers, machinists and tool cribs. 






Used for transferring location of thread- 
ed, drilled and reamed holes, slugs, 
blanks, etc. 

Precision made of finest tool steel care- 
fully heat treated and tempered for long 
life. .0025 undersize to facilitate use— 

black oxide finish. 

Set No. 3-17: 28 punches with - 
_ dexed stand—Sizes 3/32” to 42” 

i V/ 64” hows handy gtk 32” A8. e 
i . 47," PRICE only $17.90 


Single size available. 


R. L. SPELLMAN CO. © Urbana, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 2063 


HAND OS 


6 SIZES 
Tapped, Reamed or Blank. 











CAST IRON 





Hex-shaped hub for extra tightening. 


Write for catalog 


TIETZMANN TOOL CORPORATION 
Dept. HK-2 ° Englewood, Ohio 
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Increased Production and Longer 
Wheel Life are features of a single 
end Vari-Speed snagging grinder for 
vitrified or high speed wheels. Model 
61VS provides constant peripheral 
speed regardless of wheel diameter. 
For further information and speci- 
fications, get a catalog sheet on the 
grinder from The United States Elec- 
trical Tool Co., 3640 Llewellyn St., 
Cincinnati 23, or — 

Circle Inform-A-Gram No. B60. 


Setup and Inspection Devices are 
described and illustrated in a bulletin 
released by Montgomery Tools, Box 
1241 Church St. Sta., New York 17. 
Included are angle plates; step block, 
punch press, and T-nut and stud sets; 
step and plain clamps; step blocks; 
and step block and clamp sets. Also 
detailed is the Micro-Height Gage. 
Copies of the bulletin are supplied by 
the company, or — 

Circle Inform-A-Gram No. B61. 


Automatically Produce Articles 
from Ribbon Metal with four-slide 
ribbon metal forming machines 
manufactured by The Baird Machine 
Co., Stratford, Conn. These machines 
also can be provided with straight- 
eners, guides, etc., for operation on 
wire, at extra cost. For a bulletin 
containing details on the features of 
the machines and specifications, con- 
tact the company, or — 

Circle Inform-A-Gram No. B62. 


Surface Grinders are the subject of 
a bulletin from Sanford Mfg. Corp., 
1020 Commerce Ave., P. O. Box 397, 
Union, N. J. Included are Model SG, 
a small parts surface grinder and 
Model MG, a larger, heavier duty 
surface grinder. The construction 
details, features and specifications are 
given for each in the illustrated bul- 
letin. Also covered is optional equip- 
ment for the surface grinders. 
Circle Inform-A-Gram No. B63. 


Solid Carbide Drills and Reamers 
have been added to the rotary tool 
line produced by Elgin National 
Watch Co., Abrasives Div’n, Elgin, 
Ill. Twist drills range in size from 
No. 60 wire gauge to %” dia, and 
reamers from 0.050” to 34”. For com- 
plete details on these new precision 
ground Golden Circle Tools, obtain 
a circular from the company, or — 
Circle Inform-A-Gram No. B64. 


Precision Instrument Components 
from stock are contained in Catalog 
11 issued by PIC Design Corp., 477 
Atlantic Ave., E. Rockaway, i 
N. Y. Each item is illustrated and 
ordering information presented in 
tabular form. Included are shafts, 
spacers, gears, couplings, dowel pins, 
universal joints and gear blanks. 
Direct requests for the catalog to the 
company, or — Circle No. B65. 


Improved Fire-Resistant Hydraulic 
Fluids for industrial use are the sub- 
ject of the brochure, “Ucon Hydro- 
lubes Spell Safety,” issued by Car- 
bide and Carbon Chemicals Co., 
Div’n of Union Carbide and Carbon 
Corp., 30 E. 42nd St., New York 17. 
The booklet giving typical properties, 
advantages, laboratory pump test 
data, limitations, installation, main- 
tenance, control of the fluids in use, 
and viscosity and alkalinity adjust- 
ment, covers Hydrolubes 150-CP and 
275-CP. 

Circle Inform-A-Gram No. B66. 
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Die Formed Standard Metal 
Shapes, which are being used and 
adapted to perform innumerable 
mechanical functions involving spe- 
cialized design requirements, are the 
subject of a 24-page catalog. A code 
analysis and index system is used to 
identify the 24 different shapes. Also 
given is tabular data listing the hun- 
dreds of sizes and gauges which can 
be furnished from dies in existence. 
For your copy, write to The Commer- 
cial Shearing and Stamping Co., 1775 
Logan Ave., Youngstown 1, O., or — 
Circle Inform-A-Gram No. B67. 











size. 





*Reg. 


the people at 









It’s a fast service company, staffed with personnel who 
know that “DOWN-TIME” is “LOST-TIME”. Distributors 
in principle cities assure IMMEDIATE DELIVERY from 
over 37,000 sizes in stock. 

You get the finest quality in 3P HEAD PUNCHES and 
DIE BUTTONS, because they are made from 3 types of 
the finest tool steel, and are available in any DECIMAL 


NEVER FEEL THE FINCH! 
GET 3P PUNCHES AND DIE 
BUTTONS WHEN YOU NEED THEM. 


Porter Precision Products also make BAL-LOK* Punches 
and Die Buttons. They're always in stock and ready for 
IMMEDIATE DELIVERY too. Any DECIMAL size. 


NO EXTRA CHARGE FOR FAST SERVICE; , 
HIGH QUALITY, OR ODD SIZES. 





PORTER PRECISION PRODUCTS 


PRinceton 1-6338 * P.O.Box 208 * Cincinnati 15, Ohio 
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A Catalog of Power Tools for cut- 
ting, shaping, drilling and finishing 
metal, etc., has been put out by 
Boice-Crane Co., 963 W. Central Ave.. 
Toledo 6, O. Included are details, 
specifications and illustrations of 
band and contour saws, band filers, 
cutters, shapers, drill presses and jig 
saws. Other tools covered are joint- 
ers, lathes, planers, belt and spindle 
sanders and spinning tools. Request 
copies of Catalog 57 from the com- 
pany, or — 

Circle Inform-A-Gram No. B68. 


MONEY MAKING 
DECISION! 


"GRIND WITH R-O FORM RELIEF". This 


legend appears on more and more cutting 












tool prints each year. A fast growing number 

of tool designers, tool process men and tool 

grinding room foremen are becoming aware 

of the potentials in better work and longer 

tool life that result from sharpening both 

standard and special cutters with the R-O. 
W rite for information and prices. 


GRINDER DIVISION 
Royal Oak Tool & Machine Co. 
29800 Stephenson Hy. Royal Oak, Mich. 


Davis Gage Components for proc- 
ess and design engineering are de- 
tailed in a new catalog. Covered are 
Models V, K and H selector guides 
complete with functional and engi- 
neering data. Also given for these 
models is general mounting data. In 
addition, dial indicator guides are 
discussed. One section is devoted to 
typical design applications. Letter- 
head requests for copies of Catalog 
9 should be directed to A. G. Davis 
Gage & Engineering Co., Dept. TP-1, 
21435 Dequindre, Hazel Park, Mich. 





UNIVERSAL 
FORM RELIEVING 
FIXTURE 








trem Cigisle(-14 
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Facilitate Grinding of Inserted 
Blade Milling Cutters with the Inger- 
soll cutter grinder. A manual illus- 
trates the wide range of usefulness 
of this tool and the best method of 


Ingersa} 
Utter 


PRE IMGERSOL: 


Crindler 


LLING MACHINE CO 


grinding. Also included are sections 
on repair parts and maintenance. 
Also presented are specifications and 
a lubrication chart. The Ingersoll 
Milling Machine Co., Rockford, IIl., 
will provide copies of Manual 67, or 
Circle Inform-A-Gram No. B69. 


Clean, Degrease and Rustproof 
Metal in one operation with Immu- 
nol, a non-flammable, odorless, non- 
toxic solvent. This product can be 
applied by wiping, dipping or spray- 
ing. A booklet details the features 
of the solvent and its applications, 
and lists the grades available. For 
your copy of the booklet, write to 
Harry Miller Corp., 4th & Bristol 
Sts., Philadelphia 40, or — 

Circle Inform-A-Gram No. B70. 


Cutting Machines are featured in 
Bulletin 353 released by Victor 
Equipment Co., 840-54 Folsom St., 
San Francisco 7. Described in detail 
are Model VU-120 universal portable 
flame cutting machine and Model 
DC-2000 Duplicutter portable shape 
cutting machine. Given are design, 
operation and construction features 
and accessories. Request copies of 
the bulletin from the company, or — 
Circle Inform-A-Gram No. B71. 


Swiss High Precision Machine 
Tools are featured in a 12-page cata- 
log from Carl Hirschman Co., Inc., 
Manhasset, N. Y. Included are Tor- 
nos automatics, Kummer dual head 
lathe, Hauser jig borers, jig grinders 
and pivot burnishers. Also found in 
the catalog are Schaublin lathes and 
milling machines, and Walter cutter 
grinders. Carl Hirschman Co. will 
release copies of the catalog, or — 
Circle Inform-A-Gram No. B72. 
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HO 


ANTIQUE 


ARE YOUR 


PRODUCE SMALL INSTRUMENT PARTS witH MORE 
ACCURACY - ECONOMY and SPEED 


ON INSTRUMENT 
Marte? i 2 VIN npn 


MACHINING es 

For efficiency small work should be done on a 
METHODS? small lathe. In many cases the work done on 
an instrument lathe requires a degree of pre- 
cision and fine finish which cannot be obtained 
from larger machines. LEVIN lathes are made 
in two collet capacities, 5/16” or 3/16”, and 
thirty-three different models. Over 150 sizes 
of collets available in either capacity. Send 
for catalog “‘M” describing complete line of 
instrument lathes and accessories. 





LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 
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Look into the complete, cost-cutting LOVEJOY line. 
Standard tools are in stock —to help you 
increase production, save time and money now! 


INSERTED-TOOTH 

MILLING CUTTERS 

Face, side, end, slotting and boring 
mills. 


H.S.S., CARBIDE, 
ALLOY BLADES 


Interchangeable in all Type “A” mill- 
ing cutters from 44” to 24” in 











diameter. 

NEW! SET-SCREW TYPE 

END MILLS 

And new Type 4 slotting cutters Got a knotty finishing problem ? Then 

provide maximum axial and radial consult our experimental finishing department. 

ainatimens We'll untangle it! And we’ll analyze the best 
| x equipment and abrasive material for the job. 

Baring Tools» Arbors Flywheels & cots ee ee 

Lovejoy Milling Cutter - Assembly Gage d ) part for use as a guide and your specifications. 

We'll carry on from there. We guarantee the 


same results in your plant as we get in our 
lab—so how can you lose? Mail the parts 
and let’s get started. 


BARREL FINISHING 
EQUIPMENT 
Division CASALBI COMPANY 


547 Wayne Street « Jackson, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 2093 


Write for new catalogs: No. 31 (Face Mills), 


Special cutters are a Lovejoy specialty hy y 
No. 32 (Side Mills), No. 33 (Arbors). 2 





146 MAIN ST., SPRINGFIELD, VERMONT 


Send for free i Mit + A # a +m | 


SPEED & FEED 
CALCULATOR 


pfole) Mise) 171, baal ie 


SPRINGFIELD, VERMONT, U.S A | 
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INSERT CHASER 







STYLE MM 
FOR MULTIPLE SPINDLE 


AUTOMATICS 


For most economical threading on all Automatic Screw Machines, Chucking machines, Bolt threaders, Drill presses, etc. 


H es G umsert chasers 


CUT YOUR COSTS AND DOWN TIME 

I. vess than $45 you get 12 sets ot 34-16 (or any stockable size) Insert 
Chasers; each set ground ready for business. This dozen sets can thread 
hundreds of thousands of parts with no down time or sharpening time. 
Can be thrown away when dull or if you prefer, flash grind the dull sets 
and make an extra profit. Threads stand critical examination and conform 
to the close tolerances of Class 3 fits. Send for our digest of the Govern- 
ment publication, “UNIFIED AND AMERICAN SCREW THREADS’. 


THE EASTERN MACHINE SCREW CORPORATION 29-45 Barclay St., New Haven, Conn, 
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The Perfex TANGI-MATIC Dresser is a self- 
contained precision tool built by an organiza- 
tion of master gagemakers for high precision 
work, 


Any shop man who can read a “mike” can 
operate the dresser the first time. No Jo Blocks, 
no height gages or other auxiliary tools 
needed. All radii and angles are read directly. 






write f ive 
ipti 
Der multeti 


PERFEX 
GAGE & TOOL CO. 


123 AVERY ST. e MT. CLEMENS, MICH 







PERFEX 
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LAY-OUT DYE 


(Purple) 





MICCRO Lay-Out Dye, long the 
leader in its field, now available 
in an AEROSOL package for 
SPRAYING. 


All the advantages—instant drying; 
clear, sharp lines—plus easy-to. 
use, dependable, efficient MICCRO 
Spray container. 

J 
Regular MICCRO Supreme Lay. 
Out and Identification Dye in 
seven distinctive colors available 
as always in brush-in-cap and 
conventional containers. 


Write for circular 
on company letterhead 


MICHIGAN CHROME 
& CHEMICAL COMPANY 


8615 Grinnell Ave., Detroit 13, Mich 
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0003 HOLE LOCATION IN | 


1 MINUTE 





EDGE FINDERS 


$2.50 POSTPAID $10.00 
NEW except C.0.D. DELUXE 
° nes HAVE PROV- 
EN ACCEPTED THE 
DELUXE MODEL FOR 
YEARS. 
* seer SIDEWAYS AS 
HOW WHEN _LOCA- 
TION "s REACHED. 
500 DIA. MODEL 
FOR LARGER WORK 


ADJUSTABLE VISE STOP 
$2.95 


HUNDREDS OF PIECES TO A 
.0003 TOLERANCE WITH 
THIS HARDENED VISE STOP 
THAT IS ADJUSTABLE IN 
ALL DIRECTIONS. ATTACH 
TO VISE with ONE Y— 
20 TAPED HOLE 
Gunter taguivtes Invited 


GLOVER MFG. co. 


422 Park Ave. Meadville, Penns. 
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“The Care and Use of 430 Stainless 
Steel.” This booklet details Type 
430, a straight chromium, non- 
nickel bearing stainless steel. In- 
cluded are physical properties, analy- 
sis, fabrication and a list of applica- 
tions. Also discussed are MicroRold 
quality and thinness control. Write 
to Washington Steel Corp., Wash- 
ington, Pa. for your copy of the 
booklet, or — 

Circle Inform-A-Gram No. B73. 


The 1957 Catalog is now available 
from Groban Supply Co., 1139 S. 
Wabash Ave., Chicago. Illustrated 
and discussed are the application and 
installation of hydraulic power. Also 
given are ideas on the modernization 
of equipment. Covered are new and 
surplus generators, hydraulics, motor 
pumps, valves, transformers and cy- 
linders. Obtain copies of the catalog 
from the company, or — 

Circle Inform-A-Gram No. B74. 


Three New Non-Foaming Spray 
Washing Compounds have been de- 
veloped by Magnus Chemical Co., 
Inc. X-3 Series compounds fortified 
with higher concentrations of wetting 
agent can be obtained in three 
strengths for hard, medium and soft 
metals. For complete information on 
these materials, obtain Bulletin 73 
from Magnus Chemical Co., Inc., 
Dept. T & P, Garwood, N. J., or — 
Circle Inform-A-Gram No. B75. 


Spray Valves are highlighted in 
Bulletin 60-A published by The Far- 
val Corp., 3290 E. 80th St., Cleve- 
land 4. Also described are manual 
and automatic spray lubrication sys- 
tems. They are used in centralized 
lubrication of heavy industrial gear- 
ing and slide surfaces. In addition, 
the illustrated bulletin notes some 
engineering considerations. Get 
your copy from the company, or — 
Circle Inform-A-Gram No. B76. 


Fully Automatic Precision Spindle 
Positioning is a feature of the co- 
ordinate Boring and Milling Machine 
KBF2. This machine is suited for 
single, batch and mass production. 
The machine’s advantages, features 
and specifications are found in a 
catalog illustrated with photos and 
diagrams. For your copy, contact 
Marac Machinery Corp., 45 S. Broad- 
way, Yonkers, N. Y., or — 

Circle Inform-A-Gram No. B77. 


Flexon Flexible Metal Hose is fea- 
tured in Catalog 152 from Flexonics 
Corp., 1315 S. 3rd Ave., Maywood, 
Ill. Each type is shown complete 
with construction, applications and 
specifications. In addition, several 
typical applications and hose assem- 
blies are pictured. Also given is 


information on hose selection. The 
company will provide copies of the 
catalog, or — 


Circle Ne. B78. 





Loads Up To 300 Lbs can be manip- 
ulated by the Controlex push-pull 
remote control. This control elimi- 
nates the disadvantages of mechan- 
ical push-pull controls—friction loss, 
backlash, limited length, and limited 
load. A folder listing the advan- 
tages, giving technical data and 
showing the use of the Controlex 
over long distances can be obtained 
from Controlex Corp. of America, 
Bldg. 11, Westchester County Air- 
port, Hangar 18, White Plains, N. Y., 


Circle Inform-A-Gram No. B79. 
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A Hydraulic Plate Shear is de- 
scribed in detail in Catalog 305 from 
Pacific Industrial Mfg. Co., 848—49th 
Ave., Oakland 1, Calif. Included is 
complete data on controls and con- 
struction and a dimensions chart. The 
plate shear is designed to cut non- 
ferrous metals, stainless steels, high 
carbon steels and armor plate in 
lengths up to 30 ft. It will reduce 
setup, handling and maintenance 
time to a minimum. For complete 
information, see the catalog provided 
by the company, or — 

Circle Inform-A-Gram No. B80. 





o 
DURABLE 
Sleeve Supported 
PERFORATORS 


For Spring-Loaded Or 
Solid Stripper Designs 





Get greater productivity and LONGER LIFE with Durable Sleeve 


Supporter Perforators. Punch holes easier, faster and more 
accurately in SOFT and HARD, THICK and THIN materials. You 


get positive alignment, closer clearances and burr-free holes. 


Durable Perforators DO NOT BREAK because they are sup- 
ported throughout the full stroke by the intermeshing sleeves. 


Durable Perforators, Vertically Lapped, and Electrocoted, strip 
@ easier, eliminate galling and REDUCE PRESS DOWNTIME. 





Two decades of punching know-how assures you 
practical answers to your perforating problems. 
Ask for our new Durable Catalogue, and Engineers 
Handbook. It's FREE. 


Patented and made exclusively by 


DURABLE PUNCH & DIE COMPANY 
1214 W. Madison Street, Chicago 7, Illinois 
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A Steel Tube Fittings Catalog has 
been published by The Weatherhead 
Co., Customer Service Dept., Fort 
Wayne Div’n, 128 W. Washington 
Blvd., Fort Wayne, Ind. Engineering 
Data is given on 7000 Series and 8000 
Series Ermeto hydraulic flareless 
tube fittings and Flare-Twin SAE 37 
flare hydraulic tube fittings. One 
section is devoted to assembly in- 
structions, materials, finishes and op- 
erating pressures. The company will 
issue copies of the 48-page catalog, 
or — 

Circle Inform-A-Gram No. B81. 


The Romine Single-Pass Acme Tap 
is featured in a 4-page bulletin made 
available by Horspool & Romine 
Mfg. Co., Inc., 5850 Marshall St., Oak- 
land 8, Calif. Given is a complete 
list of stock sizes from 38” to 242” 
dia. Among the advantages of the 
Romine acme tap are increased pro- 
duction, improved threads and fewer 
rejects. Also noted in the bulletin 
are a few of the unusual tapping jobs 
handled by the tap. For copies of 
the bulletin, contact the company, 
or — 


Circle Inform-A-Gram No. B82. 





WHAT... 
NO UNIVERSAL 
DRILL 
BUSHINGS? 


stock for immediate delivery. 













it pays to specify Universal drill 
bushings. Machined from finest quality 
steel, Universal bushings have super-finished bores which lengthen tool 
life and reduce bushing wear over long production runs. 
Knurled heads provide quick, sure grip. Blended 
radii on top-inside diameters help prevent tool hang-up 
and breakage. Standard sizes and lengths in 


FREE UNIVERSAL SELECTOR. Gives all 
engineering data for selection of 
all types and sizes of drill bushings 
up to 1%” drill size. Send request 
on your company letterhead. 


UNIVERSAL ENGINEERING CO. 





Wherever there are holes 
to drill using jigs or fixtures, 





FRANKENMUTH 8, MICHIGAN 
198 
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The Design and Manufacturing Aq. 
vantages of cold headed fasteners 
and parts are covered in a 4-page 
catalog. Illustrated and discusseq 
are the many design possibilities jp 
rivet, nail and threaded part manu. 
facture by the cold heading or ecolq 
forging process. John Hassall, Inc, 
Westbury, L. I., N. Y., will provide 
copies of the catalog, or — 

Circle Inform-A-Gram No. B83. 


Specifications, Properties and Uses 
of Metal Powders are found in Bulle. 
tin 561 issued by Metals Disintegrat- 
ing Co., Inc., Elizabeth, N. J. Each 
of the standard grades is listed with 
minimum purity, approximate screen 
analysis and apparent density given, 
in addition to end uses. Obtain your 
copy of the bulletin from the com- 
pany, or — 

Circle Inform-A-Gram No. B84, 


Three Types of Safe-Torque Tap 
Drivers are described in Bulletin 20- 
50 recently issued by Scully-Jones 
and Co., 1901 S. Rockwell St., Chica- 
go 8. They are designed to increase 
tap life and production. Covered are 
tension and compression, standard, 
and quick-change drivers. Each tap 
driver is pictured and discussed, com- 
plete with specifications. 

Circle Inform-A-Gram No. B85. 


Easier, Quicker Setups are possible 
with Universal vises and work hold- 
ing fixtures. A catalog details 3-way, 
machine, mill and quick-acting vises; 
a lathe fixture; an angle plate; work 
holders and Man-Sized parallel 
clamps. Universal Vise & Tool Co.,, 
Parma, Mich., will make available 
copies of Catalog 9156 containing 
complete information, or — 

Circle Inform-A-Gram No. B86. 


Case Histories are employed to 
show the wide variety of jobs that 
the No. 2 Process electrostatic spray 
painting can handle, in a brochure 
from Ransburg Electo-Coating Corp., 
Barth and Sanders Sts., Indianapolis 
7. In addition, the process is ex- 
plained, its results noted and the 
scope detailed. For complete infor- 
mation, obtain copies of the bro- 
chure from the company, or — B87. 


Rapid, Accurate Drilling of Large 
Numbers of Holes in terminal boards 
or printed-wiring boards is per- 
formed by a semi-automatic drilling 
machine. Type 3005 Pantodrill 
drills an average of 150 holes in a 
board in 1 to 2 min. For details, 
specifications and features, get a bul- 
letin from Allen B. Du Mont Labo- 
ratories, Inc., 760 Bloomfield Ave. 
Clifton, N. J.,or— Circle No. B88. 
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GePRevssenE MOLD ir! 


0.8.1. PRESS 


THESE 40-TON PRESSES 


take job after job in stride and give you top speed 
and uniform output on a variety of work. They 
stress simplicity in every detail to achieve quicker 
set-ups, easier changeovers and simpler operation. 
All are extra rugged, high precision units, made to 
withstand hard usage and assure long, satisfactory onan . siti 


service. They are very moderately priced. in S to 40-ton sizes. 
Monufacturers of Rousselle Presses 


SERVICE MACHINE CO. 2310 west 78th street © Chicago 20, Ill. 


CIRCLE INFORM-A-GRAM KEY NO. 2131 





Significant savings 
may result if you let 
our engineering staff 
assist you. There is no 
obligation. 


* 

Rousselle Presses are 
sold exclusively 
through leading 

meee” dealers. 





STAMPINGS - -- SHORT RUNS 
P q 








o 


A dependable service for small quantity requirements for new 
developments and production up to 50,000 pieces. QUICK DE- 
LIVERY — ACCURACY — backed by 25 years’ experience. 


SMALL LOT STAMPING CO. 


1025 W. Biancke St. 


Linden 3-3700 “Dedicated to Short Runs” Linden, New Jersey 
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economically priced 
press room equipment 


DURANT 
Automatic 
Stock Reels 


Operates by natural 
spring of uncoiling 
stock. Priced from 
$85.00. Nine other 
models of stock reels 
in vertical, horizon- 
tal, motorize or auto- 
matic types for all 
applications. 

Manufacturers of 
frock Reels, Roll 
eeds, Straighteners, 
Scrap Choppers, Die 
Pullers, Foot Presses, 
Coil Cradles, Press 
Guards, Stock Oilers. 





STAGGER TOOTH 
WOODRUFF CUTTERS 


e STANDARD STOCK ITEM 
e STANDARD PRICES 








@ SMOOTHER CUTTING 
@ LONGER LIFE 





Recommended for cutting tough, 
hard to machine materials. 


Agents’ and Jobbers’ Inquiries Welcome 


QUALITY TOOL WORKS 


785 S. Market St., Waukegan, Ill. 


WRITE FOR NEW FREE CATALOG 


DURANT Too Supriy Co. 


PROVIDENCE 3, RHODE ISLAND 
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with WOODWORTH 
CHUCKING EQUIPMENT 


yi you could compare the 


but a 





Your best machine will produce 


only a@Gccurately as its work- 
holding@evice 
worth mafi@factures the most 
rugged, , accurate e and depéendeble 


1 | rye ‘machining 


. 


mits and Wood- 


ive 


We invite youF inspection and 
“ous Weodworth 
. Standard Diaphragm Chuck ° poe 
Diaphragm Chuck * Séwel Gear Chuck * Double 
Diameter Gear Chuck Finger Chuck ¢ Air- 
Operated Diaphragm © Push-Lock Arbor 


© Twist-Lok Spline © Tork-Lok Collet 
Arbor ¢ Zero Spi Inspection Fixture 


WOODWORTH 


1300 East Nine Mile Road 
Detroit 20, Michigan 
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A. O. Smith Corp. has named two 
vice presidents, U. T. Kuechle and 
Roy A. Dingman. James F. Jones 
has become manager of the firm’s 
Automotive and Railroad Products 
Divisions. 


2 
Bernard S. Reckseit has been 
made chief engineer of Ransohoff, 
Inc. He assumes this position follow- 
ing the death of Nathan Ransohoff, 
chairman of the board and chief en- 
gineer. 


MEN YOU SHOULD KNOW 


The appointment of Roy P. Trow- 
bridge as director of the Engineering 
Standards Section of General Motors 
Corp. has been disclosed. He suc- 
ceeds William L. Barth who has been 
transferred to another assignment. 


= 
T. S. Pacer, E. B. Smiley and G. P. 
Sullivan are the three vice presidents 
recently elected by Illinois Gear & 
Machine Co. Each of these men has 
served the company for over 20 
years. 





and Savings in 10’and 12’ Chucks 


If you've wanted large univer- 
sal scroll chucks with Buck pre- 
cision you can get them now. Both 
6 jaw and 3 jaw are in production. 


You really save when you chuck 
with Buck. Any machinist or set- 
up man can adjust a Buck to dead 
true in 1 minute. Inexperienced 
operators can then chuck dupli- 
cate parts within .0005” precision 
without further adjustment. You 
have never had such precision be- 






fore with universal scroll chucks. 





Precision § 





Dead True Precision 
Within One Minute 


| 
.0005” Precision On | 
Duplicate Parts | 

| 


Compensate For Wear 
As You Adjust 


In addition, the Buck Ajust- 


Tru principle compensates for 
spindle run-out, permits adaption 
to different types of machines, and 
automatically compensates for 
wear. 


Get the full details about the 
unusual performance features of 
all Buck chucks. Write for new 
catalog today. 


BUCK TOOL COMPANY 


218 SCHIPPERS LANE * KALAMAZOO, MICH. 
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Russell S. Rockafellow has been 
appointed director of production en. 
gineering on the manufacturing staff 
of Chrysler Corp. He succeeds Otto 
W. Franke, who recently retireg 
William O. Collins has been nameq 
manager of the By-Products Depart. 
ment in the company’s central pur. 
chasing. He succeeds George B, 
Wells who has retired after 35 years 
with the company. Mr. Collins wij] 
be in charge of the sale, disposal or 
inter-plant transfer of all corporate 
surplus or obsolete buildings, ma- 
chinery, equipment, and materials, 


a 

John R. Dingle has been appointed 
vice president in charge of manufac. 
turing for both The Cleveland Worm 
and Gear Co. and its affiliate, The 
Farval Corp. Sidney L. Eastman has 
taken over as vice president in 
charge of engineering for Cleveland 
Worm & Gear. He has been associ- 
ated with the firm since 1927. 

& 

Five promotions have been an- 
nounced by General Precision Labor- 
atory Inc. Dr. Raymond L. Garman 
has been elected to the new position 
of executive vice president and tech- 
nical director and James W. Murray 
to executive vice president and gen- 
eral manager, another new post. 
Richard W. Lee and William J. Tull 
have been named vice presidents. 
The new president of Pleasantville 
Instrument Corp., GPL’s manufac- 
turing subsidiary, is William P. Hil- 
liard. 

* 

Henry F. Dever, president of 
Brown Instruments Division of Min- 
neapolis-Honeywell Regulator Co, 
has been given corporate responsibil- 
ity for directing the parent com- 
pany’s activities in the industrial 
controls field. He will be in charge 
of over-all planning and will counsel 
and coordinate the engineering and 
manufacturing operations of seven 
M-H divisions now active in this 
field. 

. 

The newly-created position of dep- 
uty general manager for operations 
at the Electronics Division of Amer- 
ican Machine & Foundry Co. is being 
filled by Robert W. Pearson. In this 
post, he will be responsible for the 
operation of the Engineering, Manv- 
facturing, Materiel and Quality Con- 
trol Departments. The new assistant 
to the company’s executive vice 
president is Clayton DuBosque, Jr. 

> 


Richard F. Shelley recently be- 
came associated with Van Norman 
Machine Co. as chief electrical eng! 
neer. 


oe 
Louis B. Stoner has been made @ 
director of Chicago Pneumatic Tool 
Co. He succeeds L. F. Hoffman who 
has resigned. 
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_ MEN YOU SHOULD KNOW 





The election of Henry M. Haase as 
vice president in charge of engineer- 
ing and research for Borg-Warner 
Corp. has been made known. In his 
new capacity he will direct the cor- 
poration’s expanding program of 
product planning and engineering re- 
search and development. Included 
in his duties is general supervision 
over the newly built Research Center 
in Des Plaines, Ill., and the Petro- 
Mechanics Research Division in Los 
Angeles. 


J. S. Gillespie is serving as man- 
ager of engineering for the Metallur- 
gical Products Department of Gen- 
eral Electric Co. In addition to his 
new duties, he will continue as acting 
manager of the industrial diamond 
project. Mr. Gillespie joined GE in 
1936. 

co 

The new assistant to the president 
of Heli-Coil Corp. is John Rabuse. 
He has been associated with the firm 
since 1945. Leo J. Brancato has taken 
over as a vice president. He will 
continue to head the Engineering De- 
partment along with his new corpo- 
rate duties. 


+e 

John R. Duffy has been named 
chief engineer for Lindberg Engi- 
neering Co. In addition to directing 
activities of an expanded engineering 
department, he will be responsible 
for the design of the company’s com- 
plete line of heat treating furnaces, 
kilns and high vacuum heating 
equipment. 


2 
W. E. Staff, Jr. is serving as appli- 
cations engineer for J. B. Rea Co. 
Before joining this firm, he had been 
with Logistics Research, Inc. 


The Spring Division of Crucible 
Steel Co. of America has named 
Charles E. Knox as manager of the 
newly created Process Engineering 
and Production Control Department. 
This department is responsible for 
steel procurement, inventory control, 
scheduling, standard processing 
methods, and industrial engineering 
functions. 


Jacob J. aes and Albert L. 
Knapp have been elected to the 
board of directors of Pratt & Whit- 
ney Co. Inc. <A _ vice president 
named at the same time is Harry 
Reichert. 


ie 

Appointment of Herbert I. Cham- 
bers as assistant chief development 
engineer for Consolidated Electro- 
dynamics Corp. has been disclosed. 
Frank C. Bumb will succeed Mr. 
Chambers as supervisor of the elec- 
tro-mechanical development group. 


Max C. Farmer is filling the newly- 
created position of technical director 
for The Beryllium Corp. 


The election of Kempton Dunn as 
chief executive of American Brake 
Shoe Co. has been disclosed. He suc- 
ceeds William B. Given, Jr. who will 
continue actively as chairman of the 
board. Mr. Dunn will carry on an 
active program of diversification. 


Kenneth W. pelle has taken over 
as manager of product engineering 
for Tube Reducing Corp. In his new 
position, he will also be responsible 
for new product development. 





James P. Haight has become vice 
president in charge of engineering 
and purchasing for Aluminum Co. of 
America, succeeding Thomas D. Jolly 
who has retired. 


a 

The new president of Stackpole 
Carbon Co. is H. S. Conrad, succeed- 
ing Lyle G. Hall. A. A. Haberberger 
has been named vice president and 
general works manager and E. J. 
Hammer, vice president and director 
of industrial relations. 

















ly? 


The bodies of Futurmill cutters are built to hold solid carbide 


blades with maximum tool rigidity—and these same cutter bodies 
may be used for many various milling and material applications. 
They cut tough alloy steels, soft or brittle materials; they perform 
most accurately at the highest feeds and speeds obtainable; they 


eject chips properly; they may be used indefinitely. 


By employing inexpensive standard solid carbide lathe blanks 


and “throw-away” blanks as the cutting element (blades) the 
Futurmill model X reduces the perishable expense (or cost per 
cubic inch of material removal) to the lowest milling costs known 


TODAY! 


Coupled with the Futurmill principles of ease and accuracy of 


indexability and the elimination of cutter or blade grinding and 
regrinding, model X presents the metal worker with a tool for 
modern milling requirements . . . without the burdens of the past. 


For further information and literature; write 


larmill Me. 


28625 Grand River * Farmington, Michig 


OR OT 
MIU 5 
CUNT 


division 
reenleaf 4-5745 —4-8450 
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CUTTING 
GETTING YOU DOWN? 


TOOL COSTS 


Systematic “NTS” 
Salvage is the best 

way to cut cutting 
tool costs 























Stop before you dis- 
card a worn or dam- 
aged cutter. It may 
be worth many times 
its scrap value! 
Since 1912 we 
have been restoring 
all kinds of cutting 
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ness to help shops 
control their cutter 
costs. 

Can we assist you 
in studying your oper- 
ations and tool usage 
to determine if a 
salvage program will 
save money in your 
plant? There is no 
obligation. 






Write for this 
catalog and the 
salvage story. 





TR 4 > AWN 


NATIONAL TOOL 


BOULEVARC 


SALVAGE CO. 


6511 
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Selective Radiant Gear Hardening 


This Lakeside patented machine does a better job, faster on parts 
such as gears, wheels or sprockets. Spun at controlled speeds 
the multiple gas torches cover all surfaces— missing none. This 
machine plus other units for spinning or progressive flame harden. 
ing enables Lakeside to process varieties of machine parts. Give 
us a call TODAY! 





Our Services: Electronic Induction Hardening, Carbonitriding, 
Flame Hardening, Heat Treating, Bar Stock Treating and Straighten. 
ing (mill lengths and sizes), Annealing, Stress Relieving, Normalizing, 
Pack, Gas or Liquid Carburizing, Nitriding, Speed Nitriding, Aero- 
casing, Chapmanizing, Cyaniding, Sand Blasting. Laboratory Physi- 
cal Testing. 


 olaaide Jel Gppevaricat (a a 


@& sais LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON 11-9100 “ew 
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to resist 
stress, wear 
and vibration 


| Mr 


They increase 
product durability 
at low initial cost 








Simple one piece design — no inserts 
— no outside devices. Nothing com- 
plicated — the Gripco locking action 
is within the nut itself, yet you get low 
initial cost and low application cost 


> 


with increased customer satisfaction. ' 

Speed production and lower manufac- M4 

ESS turing costs on your products now. E 

‘pg . Send for samples and full partic- ¥ 
NI ulars. 

= Gripes Products Include: 


Gripco Lock Nuts » New Gripco “Clinch Nuts” 
Gripco Hi-Nuts + Gripco Pilot-Projection and 
Countersunk Weld Nuts 


all with or without the famous Gripco positive 
locking feature. Also Standard Semi-Finish Nuts. 














NUT company 


| 107 Maple Ave. * South Whitley, Ind. 
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GROWING PAINS 








Plans for extensive new building 
additions at The Skinner Chuck Com- 
pany have been disclosed. Produc- 
tion and storage space totalling 
20,000 sq ft, and 6,500 sq ft of space 
for the expanding engineering de- 
partment, will be added to the pres- 
ent building. 


New plant facilities including 
15,000 sq ft of manufacturing floor 
space and about 5,000 sq ft of office 
space will be erected by Dearborn 
Gage Company near Detroit. The 
new building will be ready for oc- 
cupancy by mid-spring. The com- 
pany manufactures precision gages, 
gage blocks, and gaging jigs, fixtures 
and accessories. 


A two-year expansion and modern- 
ization program is underway at the 
Wright-Manley facilities of Ameri- 
can Chain & Cable Company, Inc. 
The first phase of the project is a 
new 20,000-sq-ft receiving and raw 
stores building. The program will 
also include many physical changes 
in several buildings. 

4 


Clary Corporation will open a new 
major factory at Searcy, Ark. Pro- 
duction lines for adding machines 
and cash registers will be trans- 
ferred from the San Gabriel, Calif., 
plant to Searcy where a factory for 
initial production will be ready in 
May. This move will result in more 
plant capacity needed at San Gabriel 
for new production. The company 
makes business machines, electronic 
equipment and missile and aircraft 
components. 

e 


Link-Belt Company will build a 
new plant in Montebello, Calif., to 
replace and expand its facilities now 
located in Los Angeles. Ground will 
be broken in the spring and the plant 
is expected to be completed and in 
operation by November. The new 
factory will more than double the 
company’s present manufacturing 
facilities and will also house the fac- 
tory branch store and district sales 
office. 

oe 

A new plant will be constructed to 
house the Warner Automotive Parts 
Division of Borg-Warner Corpora- 
tion. Scheduled to be started in the 
spring, this structure will in part 
consolidate under one roof produc- 
tion operations now occupying sev- 
eral buildings. 





A new plant housing the special 
products grinding department has 
been opened by Kennametal Inc. 
near Latrobe, Pa. It provides 24,000 
sq ft of floor space and employs 
about 100 men. 


Sd 


A multi-million dollar plant is 
being erected in Van Wert, Ohio, by 
The Carborundum Company for the 
manufacture of high volume, small 
abrasive wheels. This plant is part 
of the company’s $30,000,000 modern- 
ization and expansion program 
scheduled for 1957 and 1958. 


cutting speeds, feeds, rake angles, etc. 


SANDVIK 


In N. Y. C. Algonquin 5-2200 











Send For FREE 32-Page Catalog 
Complete, illustrated catalog covers entire Coromant line. 
includes extensive technical data section with many useful 
tables and diagrams on physical characteristics of Coromant 
grades, grade recommendations for various applications, 


CHICAGO — 230 North Michigan Ave., 
CLEVELAND — 8650 Brookpark Rd., Cleveland 29, O.—ONtario 1-3205 
DETROIT — 20005 James Couzens Highway, Detroit 35, Mich 
LOS ANGELES — 3609 East Olympic Blvd 
SANDVIK CANADIAN LTD P.O. Drawer 1330, Station 0, Montreal 9, P.Q 
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American Can Company has begun 
expansion programs at two East 
Coast plants and has completed a 
major renovation job at a third. In- 
volved are Canco’s Hillside, N. J., 
Needham, Mass., and Baltimore, Md., 
plants which produce a total of as 
many as 1.9 billion containers a 
year. The packing and shipping 
facilities at the Baltimore plant have 
been renovated. At the plant in 
Needham, high-speed equipment for 
manufacturing beverage cans _ is 
being installed. Construction of a 
plant addition for handling steel and 
tin plate in continuous strips has 
been started at the Hillside factory. 


| Famous SANDVIK Quality Presents 


From 
Ore To 
Finished 
Product 

Within One 
Company 






















yg Division of SANDVIK STEEL, INC 


FAIR LAWN, N. J., 1702 Nevins Road—Fair Lawn 4-6200 


Chicago 1, Ill FRanklin 2-5638 


VErmont 7-9507 


Los Angeles 23, Cal ANgelus 3-676] 
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NUMBER 120 HI-SPEED FURNACE 


hat’s the kind of quick heating action 
you get with this compact, powerful 
furnace. It’s economical to operate, 
too. Fast heat-up saves time and gas. 
High-temperature insulated firebox, 
5” by 734” by 1312”, gives even 
hardening of high speed and carbon 
steel dies, tools and small parts. 
Temperature easily regulated. G.E. 
motor and Johnson Blower included. 
120,000 BTUs per hour. 
Pedestal style, F.O.B. Factory....8167.00 
No. 120 also available in bench style. 


if it burns gas () look to Johnson 
Since 1901 


Write today for free Johnson Catalog 
Johnson Gas Appliance Company 
575 E Avenue NW, Cedar Rapids, lowa 
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SURE-GRIP 
: STEP BLOCKS 


i] fe| STUD SETS |—> Clamping tools 
CK : of all types. 


Write for free tracing templates 


STEP BLOCKS , TIETZMANN TOOL CoRP. 
Box 277 
Nerth Main St., Englewood, Ohio 


STRAP CLAMP 
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| CAMS 


To Your Specifications 











— Except Screw Machine Cams — 


DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 7? &= 2 
Your business letterhead will bring Design Assistance Offered 
literature. 
KIDDE PRECISION TOOL CORPORATION 


WATTS BROS. TOOL WORKS 
Wilmerding, Penna. 10 Locust Ave., Roseland, N. J. 
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Jarke ‘“Mini-Module” prefabricated 


you want it, where you want it. Tem- 
porary or permanent. Simple to set up 


' | storage racks give you storage when 


or take down, no bolts, no tools, no 

| fittings. Special “nesting” caps provide 

\ fast stacking and insure rigid, no-slip 

\ interlocking tiers. Lightweight, easy to 
, handle. Sturdy steel construction. ° 


For safer stock transport. Unique crane 
grab permits load centering and rapid 
fool-proof engagement. Automatic 
grab also available. 


Send for Details on 


20-DAY FREE TRIAL OFFER 
JARKE 


QMPAN’ 
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Frank W. Taylor Co. is serving as 
sales representative for the line of 
AC and DC subfractional, servo and 
gear motors; fans; blowers and dy- 
namotors produced by Induction Mo- 
tors Corp. of Westbury, L. I., N. Y. 
The Taylor organization will cover 
New York, New York City and Long 
Island. 

= 

The new manager of the Special 
Product Sales Department of Univer- 
sal-Cyclops Steel Corp. is S. Allen 
Oviatt. He will be in charge of sales 
of the Turbine Blading Department, 
in addition to other special products. 
William L. Bruckart has been trans- 
ferred to this department. His activ- 
ities in the development of molyb- 
denum metal and refractory alloys 
will be integrated with other special 
product sales development. 


oe 
The promotion of Paul N. Stanton 
to the position of sales manager has 
been announced by Joseph P. Crosby, 
vice president-sales, The Lapointe 
Machine Tool Co. The company pro- 
duces broaching machines, fixtures 
and tools. 
oe 
Two branch offices in the middle 
western and eastern states have been 
opened by True-Trace. Dan E. Har- 
rison is in charge of the midwest 
office in Racine, Wis. The New York 
office located in New Cassel, L. I, 
will be headed by Len Dubuke. True- 
Trace engineers and manufactures 
hydraulic tracing controls for metal 
cutting machines. 
veh 
James H. Bray has been appointed 
manager of the Roll Department at 
Birdsboro Steel Foundry and Ma- 
chine Co. He will be responsible 
primarily for sales and service in the 
Eastern, Buffalo, and Canadian steel 
districts. He is succeeded in the 
Pittsburgh area as roll sales repre- 
sentative by William L. Van Winkle. 
> 
The new sales manager for The 
Atrax Co. is Herbert W. Fichtner. 
His new duties cover sales liaison 
and coordination with Atrax distrib- 
utors throughout the United States 
and several foreign countries. 


Hannifin Corp. has named division- 
al managers to handle its sales oper- 
ations. They are Robert G. Broberg 
for the air and hydraulic Power Cyl- 
inder Division; William C. Thomp- 
son, Air Valve Division; and Arnold 
W. Blackshaw, Machinery Division, 
including air and hydraulic presses 
and portable hydraulic power tools. 


Joseph S. Gowdy has taken over 
as district representative in Texas 
and Oklahoma for Heppenstall Co., 
succeeding Charles A. Fischer. The 
district office is in Houston. 

* 

In furtherance of its plan to es- 
tablish nationwide distribution for 
oxide cutting tools, Diamonite Prod- 
ucts Mfg. Co., a division of U. S. Ce- 
ramic Tile Co., Canton, Ohio, has 
made known the appointment of 
sales representatives in Arizona and 
the St. Louis area. They are Har- 
wood Industries in Phoenix, Ariz., 
and Carbide Engineering Service in 
Jennings, Mo. 
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The Abrasive Division of Elgin Na- 
tional Watch Co. has disclosed the 
appointment of Roy Zahn as sales 
engineer in six states of the New 


England region. He will operate 
from offices in Hartford, Conn., han- 
dling sales of the company’s line of 
diamond compound, carbide rotary 
tools and Elgiloy, a non-corrosive 
spring alloy. 


Reginald Kennard is serving as 
field sales representative for the In- 
dustrial Division of Warner Electric 
Brake & Clutch Co. He will head- 
quarter in the Washington, D. C. 
area. 











don’t put up 
with high-cost fe 
Operations in 


either machining, 
assembly or 
inspection! 


special iS 
machines 
We design and build machines 


that automatically handle the part, 
or casting, through all the machining 
operations—ready for assembly. 


assembly 

machines 

We design and build high 
production assembly machines, 
handling all components 
automatically. 





“GENTURY-DETROIT — PRODUCTION” 


forge ahead 

of competition— 
have 
Century-Detroit 
automate your 
production. 


inspection 
machines 


Parts or assemblies can be 
inspected automatically 
in separate machines or 
the inspection operations 
may be incorporated 

into the Machining or 
Assembly Machines. 


Send us your production problems— 
We design & build—design only or—build only. 


CENTURY-DETROIT 









—— 
7701 Lyndon Avenue 


Designers & Builders of Special Mathine 


Detroit 38, 


Michigan 
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The Standard Parts Company 
1000 Broadway 
Bedford, Ohio 
Ret Our Order 7261 













Gentlemen! 









Double 
we have 
the amount 


ference to the 


with me 


Cam-Lever (500) and Bye-Bo 
senananed experiments ages 
of clamping force a man © 
devices lubricated. ee 

without Oth gs Se exert 
© was fount yringing the lever to & 

10 , 
Orith the Bye-Bolt. 


ty 
eget 


position 90 










FINGER TIP CAN 
TIGHTEN CLAMP 
a 


DOUBLE '4” (500) 


CAM LEVER 


This Double Cam Lever offers superior design and engi- 
neering features—assuring greater safety, performance, 


strength and durability. 
@® Maximum Job Clearance. 


@ Safe Operation—with handle vertical before clamp- 
ing (as illustrated). 


@ Constant Maximum Clamping Pressure — perpendic- 
ular to center line of lever. 


@ Certified 6-Ton Back-Pressure Resistance—no danger 
of cam backing up. 


@ Ready to Use—no altering needed on assembly. 
@ No Lever Breakage—solid steel handle. 


@ This cam can be applied to your specially designed 
assemblies. Quotations on request. 


If it’s a Standard Part, you know it’s GOOD! 


Manufacturers of GENUINE NOBLE & STANTON Parts 


STANDARD PARTS CO. 


1002 BROADWAY, BEDFORD, OHIO e TWX BEDFORD, O. 462 





STANDARD’S 


of 
clamping 
force” 


GREATER 
DISTANCE 
~—— HERE —-~- 

MEANS 
SAFETY 
FOR 
OPERATOR 


1360-1364 west THIRD sTReet 


CLEVELAND 13, OMIO 
main 15443 



































OVER 500 OTHER STANDARD 
JIG AND FIXTURE COMPONENTS 


Standard Parts Company offers the most complete line 
of fine quality tool room standards available today. All 
Standard components incorporate the latest safety, effi- 
ciency and performance features desired by the trade... 
as typified by the Double Cam Lever shown on this page. 


You can depend on Standard Components...they will 
never let you down (with down-time and work stoppages). 
Our New Sixth Edition CATALOG—covering our complete 
line—is now ready for you. Tracing sheets are available. 


Write for New Sixth Edition 
FREE CATALOG---> 
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CA-610 
THROW-AWAY 
TOOL BLANKS 


improved this 


cutting operation 


Write for the NEW A leading West Coast manufacturer now uses Carmet CA-610 tool blanks 
CARMET CATALOG for machining components of jet engines and gas turbines. Since switching 
—— to this special steel-cutting carbide grade, production has sharply increased 

from 28 parts per blank to more than 80. 

Carmet throw-away blanks are designed for any type of tool holder. This 
same manufacturer reports that the ease and speed with which used blanks 
may be exchanged for new ones has reduced downtime for tool change- 
over by 7%. 

Advantages such as these are important in your industry, too. Call your 
Carmet dealer TODAY for his advice on any production problems you 
may have... or write Allegheny Ludlum Steel Corporation, Carmet Division, 

. . . Completely revised, the Detroit 20, Mich. 
Ee coe bag Fag en 
information on all Carmet For ALL your CARBIDE needs, call 


grades, and on Carmet blanks, 


tools, die sections, etc.; also 
gives details on special pre- 
forming and how to order 
special parts. Ca 


Address Dept. TP-86 CARBIDES 
Branch Offices or Distributors in Principal Cities wesw sosoa 
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HOLE GAGE... 


Used as an adjustable 
limit plug gage, the Holo- 
just will check the bore 
diameter, as well as out- 
of-roundness and _ bell- 
mouth in any spot and 
any depth depending on 
the length of the handle. 
It will adjust accurately 
to any limits by means of 
micrometers or gage 
blocks. George Scherr 
Co., 200 Lafayette St., 
New York 12, or — Al. 


ABRASIVE TANK ON 
LAPPING MACHINE... 


A detachable abrasive 
tank is featured on the 
Gyro-Matic “21” lapping 
machine, permitting pre- 
cision flat lapping of 
work pieces on almost a 
non-stop production ba- 
sis. The tank cuts ma- 
chine maintenance and 
abrasive re-fill time. Spit- 
fire Tool Co., 2931 N. 
Pulaski Rd., Chicago 41, 
or — Circle No. A2. 


BAR FEED... 


The Roto-Veyor auto- 
matic bar feed was devel- 
oped for use with the 
Wells Model 1200 hori- 
zontal band saw. It has 
a manual control switch 
for fast, convenient job 
setup or stock removal. 
The capacity is 1234” 
O.D. for rounds and 12” 
x 12” for rectangular 
shapes. Wells Mfg. Corp., 
1940 Cedar St., Three Riv- 
ers, Mich., or — No. A3. 


SCRAP CHOPPER... 


Steel up to 12” wide 
and approximately 3/32” 
thick solid cross section is 
handled by the 12” scrap 
chopper. It fits any punch 
press and handles any 
coiled ribbon stock. Jaco 
Devices, Inc., 96 High St., 
Hingham, Mass., or — 
Inform-A-Gram No. A4. 


IMPROVEMENTS - 


COST AND TIME SAVERS mame. 


BEARING BUSHING... 


A one-piece live bushing for 
piloting applications on horizon- 
tal boring mills has been an- 
nounced by Donley Products, 
Inc., 11106 Avon Ave., Cleveland 
5. It replaces the bronze bush- 






ing in the outer support and in- 
creases accuracy by maintaining 
extremely close fit of bushing 
and bar without play or chatter. 
Each bearing bushing is made to 
individual boring mill specifica- 
tions. Circle Inform-A-Gram AS. 


ADJUSTABLE 
COUNTERBORE ... 


This tool will counterbore 
large diameters to precision tol- 
erances and hold specific diam- 
eters even after numerous re- 
grinds. It is used in spot-facing 
or counterboring steel forgings, 
heat treated steels, cast iron, ti- 
tanium, stainless steel, aluminum 
alloys, etc. Choice of straight 


a iad 
or tapered shanks permits use In 
radial drills, drill presses, turret 
lathes and milling machines. 
Five sizes are available covering 
hole sizes from 1” to 4” OD. 
Robert H. Clark Co., 9330 Santa 
Monica Blvd., Beverly Hills, 
Calif., or — Circle No. A6é. 
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TAPPING MACHINE... 
Many precision tapping opera- 
tions are reduced to routine jobs 
by a small-hole tapping machine 
featuring a homing device which 
returns the spindle to neutral 
position instantly and automatic- 
ally when pressure on the feed 





lever is released. Thin sheets 
can be tapped without stripping 
and blind holes can be tapped to 
the bottom without tap breakage. 
The machine’s capacity is 0.034” 
x 120 to 0.25” x 24. The Hamil- 
ton Tool Co., Hamilton, O., or — 

Circle Inform-A-Gram No. A7. 


DRILL GRINDER... 

Any combination of lip clear- 
ance and included angles can be 
set up in seconds on the Amiet 
03-6 drill grinder. Two chucks 
cover the entire range from 
0.012” to 0.250”. Drill points are 
guaranteed concentric within 
0.0005”. No resetting is neces- 





sary for grinding different diam- 
eters or types of drills. The ma- 
chine converts in seconds to han- 
dle left hand drills. Alina Corp., 
401 Broadway, New York 13, or 
Circle Inform-A-Gram No. A8. 
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— ELL, Mail FREE Inform-A-Gram Card for MORE Details. 





ROTARY TABLE... 


This 12” rotary table is 
designed for simplifica- 
tion of circular and ro- 
tary machining opera- 
tions of all kinds. It fea- 
tures a base allowing 
both horizontal and ver- 
tical operation. Center 
hole run-out is guaran- 
teed to be not more than 
0.0005”. Universal Vise & 
Tool Co., Parma, Mich., 
or —- Circle No. AQ. 


IN-LINE TRANSFER 
TABLE... 


Transfer | workpieces 
from station to station for 
automatic or manual op- 
erations with an in-line 
transfer table without 
fixtures. It can be adapted 
to multiple, consecutive 
operations, handling 6400 
pes/hr. Dixon Automatic 
Tool, Inc., 2300 — 23rd 
Ave., Rockford, Ill., or — 
Inform-A-Gram No. Al0. 


“PUSHBUTTON” 
GRINDING ... 


Reduce maintenance, 
dressing, changes and set- 
up down time using a 
new grinding machine 
with pushbutton controls 
on both sides. It is used 
for high speed precision 
finishing of piston and 
bearing rings, automatic 
transmission plates and 
similar shapes. The Besly- 
Welles Corp., S. Beloit, 
Ill., or — Circle No. All. 


AUTO-SHEAR ... 


The Auto-Shear is a 
standard 1812 Series 
shear used with automat- 
ic handling equipment to 
form an_— automated 
sheared-blank production 
unit. Power source for 
the various material-han- 
dling components can be 
varied. For details, see 
Bulletin S-8 from The 
Cincinnati Shaper Co., 
Cincinnati 25, or — Al2. 
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Machine Alumi- 
num and light met- 
al alloys with WND 
Series shell end 
mills. Diameters 
range from 3” to 8”, 
overall widths from 
158” to 2”, in either 
right hand or left 
hand cut. Details 
are found in Bulle- 


A Newly Designed 
Box Tool with built- 
in coolant tubes in- 
troduced by R. B. 
Tool Co., Inc., 785 
N. Broadway, White 
Plains, N. Y., fea- 
tures micro-fine ad- 
justment for the 
cutter that assures 
quick setup and ad- 


justment of tool 
bits. Tool-holder 
can be used for left 
and right-hand 
turning. Circle Al4. 


tin 35 supplied by 
Goddard and God- 
dard Co., 12280 Burt 
Rd., Detroit 23, or— 
Circle No. Al3. 
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Bearings, Im. « « 


takes sick, worn out or. 
damaged High Speed 
Grinder and Precision 
Boring SPINDLES and 
makes them NEW again 
... in HOURS... not 


weeks 





"heartbeat" of a rebuilt 


He's listening for sounds of rubbing seals or any 


"doctor" checking the 


Above is our Spindle Repair 


spindle with a stethoscope. 
uneven tone at various speeds that might spell bearing trouble in the making. 


This is an example of the care we regularly use to make certain the spindles we 
rebuild are returned to normal accuracy at all speeds. 


Our air conditioned repair center, trained mechanics and the immediate avail- 
ability of the bearings required by all types of spindles or quills, allows us to 





promise faster service and guaranteed satisfaction on all work we undertake. 


BEARINGS,INC. — 


3634 EUCLID AMENUE af CLEVELA Anh 15, OHIO 


srendhile.ta-QAt0 INDIANA PENNSYLVANIA 
WEST VIRGINIA e ‘NEW JERSEY e KENTUCKY 








Gentlemen: 


Piease send me complete information on your spindle repair and rebuilding service. 


| 
| 
| 
| 
Name | 
* 1 | 
| 
| 
| 
| 
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Two New Fibreglass-Reinforced 
Grinding Wheels have been intro- 
duced by Electro Refractories & 
Abrasives Corp., 344 Delaware Ave. 
Buffalo, N. Y. They are reported to 
have superior strength. One is a 
foundry cut-off wheel available in 
diameters up to 20”. The other is 
a depressed center type wheel called 
a disc that comes in 7” and 9” dia, 
The cut-off wheel is used on stee] 
alloys and non-ferrous castings. The 
depressed center reinforced wheel is 
designed for grinding normally hard- 
to-get-at spots with portable units. 
Circle Inform-A-Gram No. Al5. 


High Capacity and Efficiency are 
features of a new improved-design 
metal powder spray unit for apply- 
ing hard-facing alloys and other 
metals in powder form. Model C-2 
Spraywelder is used in applying the 





powders to most types of steel, cast 
iron and copper parts by the Spray- 


weld process. Wall Colmonoy Corp., 
19345 John R St., Detroit 3, or — 
Circle Inform-A-Gram No. Al6. 


Speed Aluminum Fabrication with 
a low-cost ultrasonic soldering iron. 
It is capable of soldering aluminum 
without flux by completely remov- 
ing all oxide film on the metal sur- 
face. Applications of Model E- 7587- 
M include fabricating or altering 
aluminum patterns, electrical and 
electronic assembly work and filling 
blow hole defects in aluminum and 
light alloy castings. Acoustica As- 
sociates, Inc., Glenwood Landing, 
L. L., N. Y., or — 
Circle Inform-A-Gram No. Al7. 
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USE IT 
EITHER WAY 


full 1/3 hap. 
6. E. Motor 















HORIZONTAL 











VERTICAL 


At last, a top quality industrial sander that 
provides all the most wanted features — 


yet sells for so little. 


complete 
with cord, plug, 
switch ready to use 


IMustrated Literature on Request 


A few desirable distributor 
territories still available. 


WALLS sates corporation 


333 Nassau Avenue Brooklyn 22, N. Y. 
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Monarch Precision 


SHAPLANE 


Radius Tools 


Patent Pending 





Five Models for 


LATHES, SHAPERS, PLANERS 
AND BORING MILLS. 


RANGE 2” TO 3” RADIUS (MODELS ALSO 
AVAILABLE FOR CONVEX CUTTING, AND 
CONCAVE RADII TO 6” ON PLANERS, ETC.) 
C. B. TEETER 
Tool Room Specialties 


4470 Oakenwald Ave., Chicago 15, Il. 
Phone Drexel 3-3571 
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QUICK RELEASING TACKS 2 





W iT ~+— IN ACTION — > 4g 
Put “Clippy” to work helding notices on 
your bulletin boord. Sharp spring steel 
Prongs drive into any nailable surface. 





Papers ore quickly released whenever 
wanted. Ideal to hold blueprints any- 
| where in your shop, os well os work “> 

orders, maps, recipes, etc. 


15 for $1.00 ppd. Free Literature. Dealers Wanted 
Gringo Mfg. Co., 214 Elm Ave., Danville, Illinois 
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dies and tools”. 


That's how 
difference . . 





at 3 


entry 





TRADEMARK 











Quality Tool Hardening Routine 
PITTSBURGH SCREW & BOLT CORP. 


“The Sentry Diamond Block Atmosphere Makes the Difference” 


Pittsburgh’s Sentry Furnace (shown below) hardens 
High Speed nut dies, pointing tools and High Carbon 
High Chrome trimming dies. Maintaining a constantly 
correct atmosphere, it “has eliminated decarburization, 
reduced grinding and finishing costs, increased life on 


the Sentry Diamond Block makes 
. that’s why Pittsburgh uses the Sentry 
Furnace for all quality tool hardening. 





ELECTRIC 
FURNACES 


Request Catalog F-57* Write THE SENTRY CO., FOXBORO, MASS. 





the 
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rl ANGLE TANGENT TO 


MIGHTY GOOD AT ANY PRICE 
BUT TOPS AT ONLY $149.50 


(Both tools including diamonds) 


The G-5 RADIUS DRESSER is a precision 
engineered tool that will dress either a 
convex or a concave radius from .015’ 
to 1.750’’ on a 7 inch or 10 inch wheel, 
and it may be set to the exact radii 
desired. Graduated stops allow you to 
dress any desired portion of a radius. 
The spring tension journal insures chat- 
ter free operation. The G-2 ANGLE 
DRESSER AND TOOL HOLDER is actually 
two tools in one, having an easy to 
read vernier scale 0° to 180° giving ac 
curacy within 2’ of 1°; an excellent 
time saver to set up small jobs to be 
milled, drilled, tapped, etc., on any de- 
sired angle. 


Distributorship available 


BOX 22, ELMWOOD STATION 





RADIUS WHEEL DRESSING 
WITH NEW VERSATILE TOOLS” 


FREE 


Write 


for 






Our fixtures will dress most radii and angles tangent to 
each other, similar to those shown 


handsome, wooden storage box. 


elow. 


complete information. 


in select territories. 





PROVIDENCE 7, R. I. 
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e Operate like a single purpose die @ Easy to set-up and make 


in any desired arrangement of shapes and sizes e Precision 
piercing of materials to 44” thick steel. 






































Above: Sectional drawing of a Whistler adjustable punch and 
die unit assembled in T-slot diz set. Betow: A completel 
assembled Whistler adjustable die ready for the press. 


= 





yYOoOU NEED 
THIS CATALOG 


to see for yourself in dollars 


your plant. Send for it right 





now...without obligation. 


- S.B.WHISTLER & SONS, INC. 
748 Military Road, Buffalo 23,N.Y. 


ADJUSTABLE, MAGNETIC and CUSTOM DIES FOR ALL INDUSTRY 
Direct Factory Representatives Located in Principal Industrial Areas 


1957 — Our 40th Year Manufacturing Dies 
CIRCLE INFORM-A-GRAM KEY NO. 226! 





ADJUSTABLE 
DIES., WHISTLER 


changes e Interchangeable and re-usable parts always ready | 
for a new job e Reduce die costs to a new low e Pierce holes | 


and cents what this adjustable | 
die making method can do for | 











— 





10200,000 
PARTS PER HOUR 


NOW AVAILABLE FOR THE FIRST TIME is a completely standard- 
ized, versatile, high speed hopper, quickly adjustable for size, 
shape and count. 


v 


ONLY 5 MINUTES CHANGE-OVER TIME 
WRITE FOR DETAILS 


U.S. ENGINEERING COMPANY 


40-21 22nd St., Long Island City 1, N.Y. Phone: STillwell 6-7848 


«= —r “4 


vorma 
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Unequalled 
Wear ; 
Resistance! be 
All Bryant C 
Surface Plates uN 
are manufactured d 


from fine-grained 
true quartz granite. 
Their resistance to wear 
surpasses all other materials 
used as surface plates. 
Patented ‘“‘head of the grain” 
finishing process gives added 
assurance of retained accuracy through years of use. 
Full range of sizes available from the same selected 
black-and-white true granite, in precision, 

standard and layout accuracies. 








Convenient stands feature both utility and appearance. Ib 
Write for quotation, stating size and accuracy desired m 

co 

BRYANT GAGE & SPINDLE DIVISION at 
Box 620-H, Springfield, Vermont } 


Granite Surface Plates © Groove Gages @ Internal & External Thread Gages 
Magnetic Drum Memory Devices for Computing Systems 
DIVISION OF BRYANT CHUCKING GRINDER COMPANY 
CIRCLE INFORM-A-GRAM KEY NO. 2263 
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Fast Machining of 
Large, Complex 
Workpieces in one 
operation is per- 
formed by the 3AC 
single spindle 
chucking automatic 
for short and long 
production runs. 
Speed and feed 
changes are auto- 
matic. The Warner 
& Swasey Co., 5701 
Carnegie Ave. 
Cleveland 3, or — 
Circle No. Al8. 


This Tool Setting Gage produced 
by Euclid Instrument Co., 743 E. 
232nd St., Euclid, O., is still gaining 
in popularity. When a tool is set 
with this gage, a finish cut can be 





A bore of 
micrometric accuracy can be obtained 


taken on the first pass. 


every time. The gage saves time, 
eliminates shoulders in the mouth of 
the bore and increases production. 
Circle Inform-A-Gram No. Al9. 


Check Roll Dimensions with a 
complete gage now available from 
A. G. Davis Gage & Eng. Co., 21435 
Dequindre, Dept. F 12, Hazel Park, 
Mich. The Roll-Chek gage provides 
a fast, positive method of checking 
difficult-to-gage roll dimensions. On 
countersink type flush pin gages 
these dimensions can be checked in 
less than 3 min. 

Circle Inform-A-Gram No. A20. 


A New Industrial Air Drill has 
been announced by Superior Pneu- 
matic & Mfg., Inc., 4758 Warner Rad., 
Cleveland 25. The S-P 1000 weigh- 
ing 2 lbs, has a %” capacity, pro- 
duces 2500 rpm and has %4 hp at 90- 





lb pressure. An exclusive patented 
metering trigger gives positive rpm 
control from 0 to 2500. It is ideal for 
automotive production, sheet metal 
work and similar work. 

Circle Inform-A-Gram No. A2l. 









Speeds Up To 250 
Strokes/Min are a 
feature of the 200- 
ton high speed 
Flexopress. Equip- 
ped with air-fric- 
tion type clutch and 





scrap. cutter, 
press has 


cision Welder 
Flexopress 
3520 Ibsen 


the 
double 
feed rolls mounted 
integrally for accu- 
rate stock feed. Pre- 


Corp., 
Ave., [ 
Cincinnati 9, or — Circle Inform-A-Gram No. A2z2. 
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for the size Lathes 


You Need Most 


Sheldon lathes are built in the sizes you 
need most, for toolroom and production 
jobs. They are available with swings of 10”, 
11” and 13”. . . in varying bed lengths with 
18” to 48” center distances ... and... in 
your choice of pedestal, cabinet or bench 
mountings. 

Powerful, all-V-belt, drive units—either 
the standard 8-speed (or 16-speed) E-drive; 
or the production favorite, a rapid, lever- 
shift U-drive. Where higher spindle speeds 
are desired, the standard E-drive can be 
built to provide speeds up to 2,000 r.p.m. 

All Sheldon Lathes have handscraped, 
built-in precision. Each lathe is guaranteed 
to meet or surpass the American Standards 
for Toolroom Accuracy. 
With every Sheldon 
Lathe goes a copy of 





















Sheldon-Built r 
Sebastian 13” and 15’ Geared Head Ff 
Precision Lathes 





§ SHELDON 





Precision 


LATHES 









UM-56 P 
13” Swing 
Precision Lathe 









the accuracy tests actually 
performed on that lathe. 
(19 checks). 

Important optional features include: 
hardened bed ways, LOO Long Taper Key 
Drive spindles, 4” D1 Camlock spindles, bed 
turrets, taper attachments and a complete 
line of toolroom and production accessories. 

The new Sheldon-built Sebastian Geared 
Head Lathes have greatly increased work 
capacity and many advanced features. 
These include a wide, heavy, hardened and 
ground bed .. . easy shifting spindle speed 
dial . . . 60-pitch gear box . . . independent 
drop lever apron clutches . . . cam-action 
tailstock clamp . . . and, automatic lubrica- 
tion in the headstock and apron with 
“1-shot” lubrication of carriage. 


Send in coupon or write for catalogs and names 
of nearest Sheldon and Sebastian Distributors 
where you can see these new lathes in operation. 


SHELDON MACHINE CO., INC. 
4235 Nerth Knox Ave., Chicago 41, IIlinois 


Gentlemen: Please send new catalogs describing: 
(C) Sheldon [] 10°’, 


011° 0) 13" Lathes 

















; ( Sebastian 13’ and 15’ Geared Head Lathes 

y ’ 0 Horizontal Milling Machine [] Name of Local Dealer 

= SHELDON SHELDON g UJ Sheldon 12°* Shaper C Hove representative Call. 
Horizontal Milling Machine 12” Shaper : WIN oho heteccaieia inne: Title 
SHELDON MACHINE CO.,Inc. 1 ¢ atin. ane 
Builders of Sheldon Lathes, Milling Machines, : 
Shopers and Sebastian Lathes. i Street Address S| Guate 
4235 N. Knox Avenue * Chicago 41, Ill. 8 city "s MONON ee ie 
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An Apprentice 
Tool Chest is now 
available from 
Brown & Sharpe 
Mfg. Co., Provi- 
dence 1, R. I. It is 
equipped with 21 
precision tools to 
meet the needs of 


the average appren- 
tice in the metal- 
working trades. The 
chest has drawers 
of several depths 
and widths to ac- 
commodate any ad- 
ditional tools. A23. 


A Storage Capac- 
ity of 37% Cu Ft 
is a special feature 
of Model 90-NB-50 
dust and mist col- 
lector. It is designed 
for use in opera- 
tions where a large 
volume of dust, 
chips, shavings, etc., 
accumulate from 
manufacturing proc- 





esses. 


Aget Mfg. 


Air handling 
capacity is approxi- 
mately 10,000 cpm. 
Co., -_ 
Adrian, Mich., or — Circle Inform-A-Gram No. A24, 
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HASKINS 





ha 


605 S. Washtenaw Street 


Haskins machines will speed production on a big 
variety of metal-working jobs with their continuous 
speed and unerring performance. And there’s no 
need to worry about changing tools—it takes just 
seconds to switch to any one of the numerous 
metal-working attachments in the Haskins line. Use 
Haskins equipment and eliminate interruptions. 


Haskins flexible shaft machines make the whole 
operation a simple matter. They’re portable—ready 
to go to work in whatever spot you choose, even 
remote sections of your plant. Operators say Haskins 
machines are easy to use because they have to hold 
only the lightweight handpiece which permits 
greater accuracy for close, precision work. You 
should know about Haskins flexible shaft machines 
and accessories-leaders in their field for over 30 years. 


Write Today for a Catalog and Literature 


G. HASKINS Co. 


CIRCLE INFORM-A-GRAM KEY NO. 228 


Chicago 12, Illinois 
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Gage Parts at Speeds Up to 200,000 
Parts/Hr with a maximum error of 
+0.0003” with the Precision Sorter, 
It will sort disc-shaped objects for 
thickness only, cylindrical parts for 





diameter and headed items for head 
diameter only. The sorter combined 
with the Lift-O-Matic as shown, in- 
creases the range of products that 
can be gaged, sorted or graded. U. 
S. Engineering Co., 40-24 - 22nd St., 
Long Island City 1, N. Y., or — 

Circle Inform-A-Gram No. A285. 


Accurately Measure the Carriage 
Travel of Lathes with a single setup 
with the Vernier Travel Gage. By 


means of 4” extensions, measure- 
ments can be made at greater 
lengths. The gage is ideal for use 


where close spacing or depth of cut 





is required on lathes, milling ma- 
chines and drill presses. It saves 
time in obtaining the proper posi- 
tion in layout and inspection work, 
in accurately gaging height or depth. 
Lloyd Tool Corp., P. O. Box 647, 
Burbank, Calif., or — 

Circle Inform-A-Gram No. A26. 
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THE NEW RELIEVOMATIC § 
SELF-RELIEVING TOOL HOLDER i 
SAVES YOU COSTLY SECONDARY a 


NOW 
3 
CLEAN 
SURFACED 


FINISHING OPERATIONS 














PARTS FROM _ 
asi 
YOUR installed 
AUTOMATICS “ane 
turret 
eee UNMARRED Avoid scratches All clear with 
like this “Relievomatic!”’ i 
BY TOOL Write today for details. i 
ldtehidely siBeR PRODUCTS, INC. worn 6-1133 ' 
MARKS 134 Lafayette Street * New York 13, N. Y. 
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Cut 
Costs! 


with the NEW YOST DRILL PRESS VISE 

e Developed expressly for 

use on drill press opera- 
tions. 


ras 





@ Available in two sizes: 





Max. 
Opening 


1D | 3%” | 4 ” 
2D| 5 ” | 5%” 


Jaw 


No. | Width | 





e Does away with special 
and costly jig fixtures. 








Write today for bulletin on the extensive Yost line. 


YOST M FG, co. 124 Grant St., Cambridge Springs, Pa 
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INCREASE PRODUCTION. 
SAVE TIME & MONEY 


MEYCO 


Carbide Inserted Bushings 
Are Doing It Daily! 


How? Like this: (1) Last longer 
... with a life—in most cases 
—as long as solid carbide bush- 
ings at prices that approach the 
price of steel bushings; (2) In- 
creased life for your drill jigs 
and fixtures; (3) Increased life 
for your drills and reamers; 
(4) Accuracy maintained for a 
LONG PERIOD of time; (5) Less 
non-productive machine time, 
less lost man-hours, because 
bushings need not be changed 
as often; (6) Inspection time 
saved, because of greater ac- 
curacy for a longer time; and 
(7) Less waste due to spoilage, 
for the same reason. Don’t pass 
up a good bet! Get the dope 
on Meyco Carbide Inserted 
Drill Jig Bushings today! 

ESTABLISHED 1888 








*PATENTED 
1, Tungsten carbide rings at the points of 
wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body. 

For information and prices write for 
MEYCO Bushing Catalog No. 47 


@ 









W. F. MEYERS CO., INC., BEDFORD, INDIANA 
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ACCURACY 
0002 T.I1.R. 


0002 T.I.R. OR LESS AT SPINDLE NOSE, .0005 T.I.R. OR LESS ON 
TEST ARBOR SIX INCHES FROM SPINDLE NOSE 


MODEL B943 
MOTOR DRIVEN 
WORK HEAD 


No. 11 B & S Tapered 
Spindle Standard 
Equipment. No. 12 
B & S or No. 5 Morse 
Available at 
Slight Extra Cost. 
Same Accuracy 


SPINDLE 
SPEEDS 
150 and 












The B943 Motor Driven Work Head is a com- 
pact self-contained power unit for internal and ex- 
ternal grinding. It is held in position by two T-slot 
bolts and can be mounted at any convenient spot 
on the table. The swivel base, which is graduated 
90° one side of center and 45° on the other, permits 
the Work Head to swivel full 360° if desired. Swivel 
base can be easily removed from head permitting 
units to be mounted on table without base if de- 
sired. The B943 is easily and quickly mounted on 
other makes of grinders. 


The No. I! B & S tapered spindle, mounted on 
ball bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bearings. 
Streamlined in design, this fixture is quickly mounted 
and is easy for the operator to keep clean. 


The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly 
and is fully protected from dust and from any oil 
entering from working parts. 


See this extremely accurate B943 work head at your equip- 
ment dealer or write for complete literature. 


K. 0. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 
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lf You Can See It—You Can 


SAW IT wits GAY-LEE 
“THINSAW™ 


Solve problems in high-pre- 
cision slitting, slotting, sawing 
with Gay-Lee carbide-tipped 
Thinsaw! Wafer-thin for the 
most delicate work with positive 
alignment and rigidity that 
| avoid run-out ... but retaining 
i _ the speed and long life of car- 

‘ Slotting typewriter type bide. Patented construction 

bar segment. holds tips firmly. 


Patented = 
monvlactured | 


under license 
Stronger Circular 
Brere Seat 










e THIN AS .030’ 

e DIAMETERS UP TO 12’ 
Complete Line of Saws for Any 
Application—To Any Tolerance 








WRITE FOR FULL INFORMATION 


GAY -LEE 


COMPANY 


CLAWSON . MICHIGAN 
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ym ‘or cutting costs... 


7 TORQUE 
WRENCH 


F YOUR PRODUCT'S QUALITY...SAVES 
YOU TIME AND MONEY... 


@ JUST SET YOUR TORQUE 


Jomi automatically cuts out at the 


dl 











exact tension needed! 
@ SOCKET WRENCH SIMPLICITY ) of 
Precision torque limitation depends ] 
on wrench, not operator. Easy to use /, 
..-no dials or gauges to read! y/ y/ 
@ CENTER OF TORQUE DESIGN /] 
unvarying reading, regardless 
of hand position, or even long 
extension bars 

@ CERTIFIED ACCURACY 


written certification within 3% 


SEALED TORQUE 
SENSING MECHANISM 













} 


















protects precision parts Operates 
BUILT-IN DURABILITY — 

Write todat torture-tested through ” a ww 
Pecapmdny mr 50,000 cycles oolaes . 
JOMI catalog for torque requirements 4 . " 
with valuable from 10 inch-ounces to £ ee 
Torque Table Data. rote CY aN Fi editments 

designec o mee = wi 
specifications MIL- 4 7 jo ae 
JO H-4034A(USAF) & 9 

ae oe oe oe one ae ane ame ame oe oe 2 eRe 
LINE TOOLS, INC. Please send me Jomi’s Torque Wrench Catalog | 


No. 32 


NAME. 


8442 Otis Street 
South Gate, Calif. 





FIRM. 








‘Industry's House 
of Torque 






STREET. — 
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Precision Tapping 


A low-cost Dahlstrom 
Tap Guide provides the 
accuracy and close toler- 
ances of larger machines 
costing many times as 
much. Tap breakage, a 
major expense in many 
shops, is virtually elim- 
inated with a Dahlstrom 
Tap Guide because 
metal material is always 
held straight and square. 
Light enough for port- 
ability, yet it can be 
bolted to wall or post for 
permanent installation. 


Machine Tapping 


The spindle top is center- 
bored to fit the tail stock 
of a lathe. Simply pull 
out for lathe use. The 
same spindle can also be 
used as a tap extension 
for reaching hard-to-get- 
at places. Tap Guide is 
furnished with nine 
adaptor sizes: 8-32; 
10-24; 1%”, 5/16”, 3%’, 
7/16”, 14”, 54”, and 34”. 
Write for bulletin. 
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DAHLSTROM 
TAP GUIDE 


saves countless hours 
by preventing 
broken taps. 





F. 0. B. 
Factory 


$5950 


BRANCH MFG. CO. 
16 Olson Drive, North Branch, Minn, 








D)-R SMALL LOT STAMPING 
FROM TEMPORARY TOOLS 


VV," 


Sheet Steel 


Ao) A’ 4 BY 
A TOUGH COST PROBLEM 





old method. 


results. 


MINNEAPOLIS 7B, MINNESOTA 
CIRCLE INFORM-A-GRAM KEY NO. 2304 


Converting from a casting to a sheet steel stamp- 
ing reduced this customer’s cost to one-tenth his 


Only 200 piece parts/year were needed, and 
an annual design change was a further possibility. 
Dayton Rogers produced 100 pieces for less 
than the cost of the tool steel used in making a 
conventional die for such a part, with superior 


GOT A DESIGN-ENGINEERING PROBLEM? 
SEND YOUR SKETCH, BLUEPRINT OR PART, PLUS 
QUANTITY, FOR PROMPT QUOTATION 


Dayton RoGERS 
Nanupacta ung Compuainy 
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Weld Longitud- 
inal Seams on vari- 
ous cylinders and 
flat sheets with new 
Series B longitudin- 
al seam welders. 
They can be used 
manually or fully 
automatic on exper- 
imental, short run 
and production 
work, handling 
parts as small as 3” 
dia and as large as 


30” dia. The Webb Corp., Reed Equipment Div’n, Webb 
City, Mo., or — Circle Inform-A-Gram No. A27. 


Clamp, Press, Eject or Hold Small 
Pieces with a non-repair air cylinder. 
It can also be used to open and close 
jigs or fixtures. Model 091 features 
a low-cost method of construction 





kis 4 


which does away with connecting 
rods and eliminates costly tapping 
operations. At 100 psi it will exert 
a force of 90 lbs for a 1” stroke. 
Bimba Hardware & Mfg. Co., 101 
Main St., Monee, IIl., or — 

Circle Inform-A-Gram No. A28. 


Two New Fire-Resistant Hydro- 
lube Fluids are now available from 
Carbide and Carbon Chemicals Co., 
Div’n of Union Carbide and Carbon 
Corp., 30 E. 42nd St., New York 17. 
Ucon hydrolubes 150-CP and 275-CP 
have outstanding corrosion and wear 
resistance. They are widely used in 
applications where petroleum oils 
would present a fire hazard. 

Circle Inform-A-Gram No. A29. 


Form and Finish a variety of mate- 
rials with a new planing cutter file. 
The Phoenix file can be used effec- 
tively on brass, bronze, cast iron, 
steel, Plexiglas, rubber, and Bake- 
lite. Chips drop through the file slots 





without clogging, eliminating the 
need for cleaning the file blade. John 
A. Bailey, Associates, 1026 Forbes St., 
E. Hartford, Conn., or — 

Circle Inform-A-Gram No. A30. 








Designed to Aid 
Drill Press Opera- 
tors in regular job 
shop work and to 
reduce needless mo- 
tion in production 
line drill press oper- 
ation is T-10 drill 
press utility tray. It 
is used to hold 
drills, wrenches, etc. 
and component 
parts. Fits all stand- 








ard 2”, 2%4” and 3%” drill press columns. The Patton 
Mfg. Co., Inc., Small Products Div’n, 1802 W. Pleasant 
St., Springfield, O., or — Circle Inform-A-Gram No. A3l. 














PROBLEM 


to produce low-cost 
prototypes of a new design 
without the high cost 

of permanent tooling 


SOLUTION 


a single 300-ton Dake 
Hydraulic Die Tryout Press 
with temporary tooling 


Die tryout is a key operation for 
most die jobbing shops. This is the 
test that either proves or rejects a 
die before it is placed in production. 
But a lack of adequate press facili- 
ties is usually the big drawback. 
A well-known Chicago diemaker, 
Cripps Engineering and Tool Co., 
Inc., has effectively solved the prob- 
lem of die tryout. Although they 
had a number of production presses, 
there was a need for greater die try- 





out capacity. Now with a single 300- 
ton Dake Hydraulic Press, this die- 
maker is able to test all dies before 
delivery to the customer. The result: 
shop down time is held to a mini- 
mum and production efficiency runs 
smoothly without interruption. 
Specifications for single-acting and 
double-acting die tryout presses in 
eighteen electrically operated mod- 
els are contained in Bulletin 330. 
Write today for your copy. 


DAKE CORPORATION, 634 Seventh St., Grand Haven, Mich. 


SEND TODAY FOR BULLETIN 330 


te 


< 
Arbor ~ 
Presses Guided 
Hond-Operated Platen 
Hydroulic 
Power-Operated - 
Hydroulic 


c 


DAKE Bl cee ee 


PRESSES ‘rome 
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DAKE CORPORATION 
634 Seventh St., Grand Haven, Mich. 


Please send me a copy of Dake Bulletin 330. 








- 9 2 

+ 2 3 

f 3 
<< 





| City. Zone___State. 
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A Convertible 
Self-Opening Die 
Head has been in- 
troduced by Geome- 
tric Too] Co. Div’n, 
Greenfield Tap and 
Die Corp., New 
Haven 15, Conn. 
Mode! DSA is de- 
signed for use on 
Brown and Sharpe 
and other’ small 
screw machines of 
automatic or hand 


type. Circle A32. 


TOOLING & PRODUCTION 


An Improved 2- 
Ton Punch Press 
features the same 
type of heavy-duty 
clutch as the Bench- 
master 8- and 5-ton 
models. It features 
a. sliding-key-type 
clutch dog which 
removes the driving 
load from the crank- 


Benchmaster 


crans 
Calif., or — 





shaft keyway. 
Mfg. 
Co., 1835 W. Rose- 
Gardena, 
A33, 





put a GRAYMILLS 
COOLANT PUMP 


on that machine Zam 
and Rl 7 (a 
{| 


1. They're Dependable — Superflo 
models require no service 


2. Abrasive Proof —No bearings, 
seals or packings to wear 


3. Abundant Volume — of coolant or 


oil, year after year 


4. Standard NEMA Motors — extra 
power for peak loads 


SESE R 

a | | 
f ad-s> 
ji 


ATA PUMPING 
en 


wi 




















A_JSy 
¢ ———z 


i 
1 uJ 
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Model H33JL 14 H.P.—10 gal. 
tank, complete $119.00 from 
your distributor. Also JIC Model. 


Yes, you'll get smooth, steady performance, al less cost, with 
Graymills pumps or units for original equipment, replacement 
or conversion. That’s why more and more machine tool build- 
ers are using Graymills. You’ll like the personal services too, 
they are sold by leading Industrial Distributors and Graymills 


representatives near you are ready to help with special prob- 


lems. Specify “GM” pumps — install ’em — 


forget ’em — relax! 


Graymills Corporation, 3713 N. Lincoln Ave., Chicago 13, Ill. 
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THIS NEW CATALOG 


showing standard and JIC model 
centrifugal and gear type 1/25 to 
¥% HP. Pumps, Pumping Units, 
Accessories and helpful selection 
chart. 


GRAYMILLS “> 


‘ i - ‘ 






WRITE FOR jus 
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A Portable Power Screwdriver 
with Automatic Self-Feed has been 
developed for mass assembly opera- 
tions by Illinois Tool Works, Shake- 
proof Div’n, St. Charles Rd., Elgin, 
Ill. The Semspak tool drives screws 
automatically at any angle as fast as 
the operator can pull the trigger. It 
will accommodate screws with a 
7/16” minimum and a 1%” maximum 
length and either round, pan, oval, 
flat, Fillister, hexagon, slotted or 
Phillips heads. 

Circle Inform-A-Gram No. A34. 


Produce Perfect Holes at Low Cost 
with standardized dual purpose push 
broaches. They can be used as con- 
ventional push broaches in punch 
and hydraulic presses, and turret 
and regular lathes. In addition, they 


can be used as rotary broaches in 
machines in which the part or tool 





rotates. These push broaches are de- 
signed to remove from 0.005” to 
0.015” of stock in the hole finishing 
operation. They provide an extreme- 
ly fast method of finishing holes to 
exact size through a_ shearcutting 
action. Shearcut Tool Co., 7045 Dar- 
by Ave., Reseda, Calif., or — 
Circle Inform-A-Gram No. A335. 


Automatic Filtration, regulation 
and lubrication of air supply to 
pneumatically operated equipment is 
provided by a line of combination 
units. These filter-regulator-lubrica- 
tors are available in 4”, 38” and 
14” sizes. The filter features a con- 
toured air passage which gives the 
incoming air a downward spiral mo- 
tion. The regulator provides instant 
regulation of the reduced pressure 
for sudden, heavy and/or widely 
varying flow demands. The lubrica- 
tor assures almost complete vapori- 
zation and assimilation of the 
metered oil. Watts Regulator Co. 
Lawrence, Mass., or — 


Circle Inform-A-Gram No. A386. 
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CONTRACT TOOLING 
AND PRODUCTION 





INlinois 
DRESEL-BETZ CO. 
Belleville, Il. 
Designers and Manufacturers of Tools, 


Dies, Jigs, Fixtures, Metal Stampings, 








Michigan 








DAVIS TOOL and ENGINEERING Co. 


19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery. Sheet Metal Stamp- 
ings and Assemblies. 





Ohio 





CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave., Cleveland, Ohio. 
MU 1-2600 
DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 


Production Engineering 
Complete Plant Routing and Tooling 








GENERAL DIE & TOOL CO. 
2067 W. 55th St., Cleveland, Ohio 


WO 1-4736 
Dies, Tools, Jigs, Fixtures, Light 
Stampings, Special Machinery Manu- 
facturing. 








THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 








NOBLE & STANTON, INC. 

998 Broadway, Bedford, Ohio, Bedford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 











A. P. SCHRANER & CO. 


3338 Payne Ave., Cleveland, O., HEn- 
derson 1-8644. External Cylindrical 
Lapping Machines. Special Machinery, 
Tools, Dies, Jigs, Fixtures. 

















ALL TYPES 
MADE TO 
YOUR SPECS 


CAM 







Mfrs’ agents wanted 


Dr. Chas. Eisler ME, Founder 
Chas. Eisler, Jr., Pres. 


EISLER ENGINEERING CO., 


TH NEWARK 
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POSITIVE POSITIONING 


of JIG or WORKPIECE 


This J&B Indexing Trunnion, 
with built in station selector, will increase 
production speed and accuracy on your 
drilling, tapping, or counterboring oper- 


ations. 


@ Reduces set-up time. 

®@ Simplifies jig construction. 

@ Jig rotation removes chips. 

@ Eliminates abuse to machine table. 

@ Positive indexing by 15° increments on 
0 - 360° graduated dial. 

@ Mounts on your present T-slotted tables. 


WITH CHUCK 






complete 





WITH 
FACE PLATE 





,, AVAILABLE SIZES 
7, to”. wa”, 10". 26 


@ Compact, rigid, and accurate. 


Ask for Bulletin IT 7 


EST. 


JOHNSON & BASSETT, 


i [on 


PRODUCTION TOOL DIVISION 
WORCESTER. MASSACHUSETTS 
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Empire 
LIVE CENTER® 


* 
AccuRAT eavy DUTY 





Manufactured in 
all tapers. | to 
6 MT in stock. 
Special shanks 


THE TAPERED 


SEAT ASSURES 





and points 
ACCURACY OF PAT. made 
+.0001 PEND. to order. 





=> 
ul! cere 


Ask your Supptier or Write for Literature 





ROYAL PRODUCTS 


88 UNION ST. MINEOLA, N. Y. 
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MAGNA-EYE 


MAGNIFIES 
“HARD-TO- 
READ” 
VERNIER 
SCALES 
ON HEIGHT 
GAGES 
AND 
CALIPERS 


Weigh ht — 


‘detec 


Ver MLCT 


MAGNIFIES the “hard to read” vernier scaies on 
calipers and height gages. No more eye strain, guess 
work or hit or miss setting and reading. § Is 
finest quality optical glass, specially designed and 
ground for the purpose with utmost optical skill. 
4X magnification shows lines true and correct. In 
dally use of Westinghouse, General 
Electric, General Motors, Chrysler, Packard, Ford, 
Boeing Alrcraft, Bendix Aviation and many others 
engaged in defense work. 

Made in 3 sizes to fit Starrett, Brown & Sharpe, 
Lufkin Tools, and others of similar design. §$ 4 
100 for 6” Vernier Calipers; s. by 200 f 
12” Helght Gages, also 18”-24” 

Calipers; S No. 0 for most Ht type 18” and 
. Height Gages and for 36”-48” 60” and 72” 

Calipers. 

For Complete Information Write. Phone or Wire 


STEBAR COMPAN 
215-221 28th Ave. North + Adhd 11, Minn. 
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WELDON 
End Mill 
Sharpening Fixture 


e The Weldon Sharpening Fixture 
quickly resharpens end mills from 
1/16’’ to 2”” inclusive. Unnecessary 
to line up the fixture as it will 
always grind straight. Designed 
for any grinder with flat table. No 


table movement necessary. 


Requires little skill to operate. 
Increases life of end mills and 


improves their performance. 


Write for Circular 


Weldon distributors throughout U. S. A. and 
Canada carry complete stocks to serve you. 


- + f 


3000 WOODHILL ROAD--- CLEVELAND 4, OHIO 
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After consultation with our engineering 





staff and with the use of dies from our 

tremendous library maintained specifically 

x x <> to save our customers time and money, this 
™ port illustrated actually saved one manu 


facturer 94% of usual production costs! 


Price breakdown was as follows 
Tools $89.00 
Labor er4 


a tehi tare] O11 


Yes, WLS SPEEDTOOLING for small quantity stamping 
needs is a saver every time! A radical production ad. 
vancement, it eliminates most of the cost required for 


LOW die cost 
FAST delivery 


* Blanking permanent dies. Finished parts are produced to tolerances 
© Forming as close as those from tools costing ten times as much. 

| © Piercing When jobs are completed WLS SPEEDTOOLING is stored j 
* Drawing for future use. 


| © Extruding 
| @ Stenciling 
© Tapping 


Use WLS for production quantities up to 100,000 when 
low cost, fast delivery, possible design changes for vir. 
tually nothing, are important factors! 


Sepeteaael 





¢ Counter- 
sinking FREE 
* Plating 
© Machining 1. Write now for a free sample 
© Painting port with a cost summary. 
. 
a tn 2. Our free bulletin also illus- 


trates 40 small stampings. 





3. Send in your blueprints to our 
engineering department for a 


WTS prompt quotation. 
Cleveland 4, Ohio 


STAMPING COMPANY 
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3283 E. 80th Street 















INTERVALS BY 001'S at 50x 


1 190 AY) am 
SORETRRRRREEEROE! 

















Gage Company PRECISION PLASTIC 










COMPARATOR 
SCALES 


Non-breakable...accurate...designed for 
making quick measurements at scale on 
projectors and comparators without any i 
movement of machine or work. 


uae 


An unexcelled tool for use in drafting and 
constructing scale layouts for comparator 
chart use. All standard magnifications 
and various styles for every application. 


WRITE FOR BULLETIN NO. 54-1511 


GAGE COMPANY 


BATTLE CREEK, MICHIGA 
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A Seam and Spot 
Welder for very 
light gauge metals 
has been announced 
by Sciaky Bros., 
Inc. 4915 W. 67th 
St.. Chicago. The 
low inertia pressure 


system of Model 
PMM-OC-50-36 pro- 
vides maximum 


strength with mini- 
mum friction. This 
air-operated electric 
resistance welder 
has a throat depth 
of 36”. Circle A37. 


Increase Tool Life Up To 35% with 
a new coolant for heavy machining 
operations. International Tooleze 
1234 has exceptional wetting prop- 
erties that provide maximum cooling 
efficiency and permit faster and 
heavier cuts. It prevents the weld- 
ing of chips to the cutting tool while 
acting as an effective rust preventive. 
International Chemical Co., 2628 N. 
Mascher St., Dept. 312, Philadelphia 
33, or —Inform-A-Gram No. A38. 


Grind Many Types of Profile Tools, 
workpieces and gages with the Hom- 
mel OPSM optical profile grinder. It 
can also be used to check the profile 
on gages, circular and straight form 
tools, press tool punches, and dies 





and cams. The ratio of between 
10:1 and 50:1 is set by means of gage 
blocks, ensuring high precision. 
Aaron Machinery Co., Inc., 45 Cros- 
by St., New York 12, or — 

Circle Inform-A-Gram No. A339. 


_Save Time and Money on Inspec- 
tions with a low-cost Stereo Micro- 
scope. It provides up to 3” working 
distance, giving an erect, clear sharp 
image, correct as to right and left. 
It is used for inspections, counting, 
checking, assembling and for speed- 
ing and improving quality control. 
Two sets of objectives are on a rotat- 
ing turret. A standard pair of wide 
field 8X Kellner eyepieces give 21 
Power and 34 power. Edmund Sci- 
entific Co., Barrington M,N... oF —~ 
Circle Inform-A-Gram No. A40. 





This 6” Carbide 
Tool Grinder offers 
time and cost sav- 
ings for any shop 
using carbide-tip- 
ped cutting tools. 
Tables tilt 30° in 
and 45° out to per- 
mit wet or dry 
grinding at any an- 
gle. The aluminum 
wheel flanges are 
drilled for mount- 

<a ing either silicon 
carbide or diamond 
wheels. Walker- 


Turner Div’n, Rockwell Mfg. Co., 400 N. Lexington Ave. 





Pittsburgh 8, or — Circle Inform-A-Gram No. A4l. 





, 








PRESS ROOM FOREMAN... 









ASSEMBLY FOREMAN... 





THE BOSS... 
gains through 
automation— 


day, per dollar. 


benefits by 
speed—Dicker- 
man feeds 
Operate contin- 
uously at any 
speed the tool- 


ing in the press 
will withstand. 
PRESS OPERATOR... 
welcomes simp- 
lified operation 
—Dickerman 
feeds prevent 
human fatigue, 
human error, 
work indefinite- 
ly without 
downtime. 





_ gains as com- 
ponents flow in 
steadily— 
there’s never an 
afternoon let- 
down, never a 


‘ production lag. 


overall produc- a 
tion economy 

that means 

more work per Atte. -* 


QUALITY CONTROL MEN... 


cheer the constant ac- 
curacy and uniformity 
Dickerman feeds bring 
to any press feeding job. 


THE CUSTOMER... 


is always ahead because 
deliveries are always 
on time, always “as 
specified”. 





DIE DESIGNERS praise the Dickerman templates 
that help them engineer Dickerman feeds onto 
their presses—send for your copies today! 


You'll benefit through increased production . . . greater accuracy 
. . » bigger profits when you install dependable Dickerman Die 


wilh 


ialearinarn FEEDS 


Feeds, Hitch Feeds®, and Rol-Di-Feeds on your presses 





H. E. DICKERMAN MFG. CO. 


321-302 Albany Street, Springfield, Mass 
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Send today for 
complete details 
on the money- 
making Dicker- 
man line. 
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Increase Efficien- 
cy of Assembly Op- 
erations with Nes- 
Tier Model M parts 
hoppers. The units 
are mounted side- 
by-side and in vari- 
ous heights on a 
rack making small 
parts conveniently 
available to assem- 
blers. The Chas. 
Wm. Doepke Mfg. 
Co., Inc., 8911 Blue 
Ash Rd., Ross- 
moyne, O., or—A42., 





taneous 


Lapping and Electrolizing 


Exclusive T-P Pilot 
Here's another T-P Plus feature! 
The Taoft-Peirce Pilot reduces in 


Make Taft-Peirce Gages 
Wear Many Times Longer! 


Your money goes a long, long way when you order T-P Electrolized 
Gages! The combination of lapping plus electrolizing means that 
every gage will stay accurate, longer. Precision lapping produces 
an exact-sized gage no “‘hills’’ and “ valleys” to wear rapidly and 
destroy gage accuracy. Electrolizing puts an even film of hard, non- 
magnetic alloy on all gaging surfaces to give exceptional wear re- 
sistance. Initially costing only slightly more than ordinary hard- 
ened steel gages, Taft-Peirce Electrolized Gages more than pay for 
the difference in longer gage life. Result: Your budget for gages 
goes much farther, and your inspectors work with the best accuracy 
you can buy. For more information, call or write: The Taft-Peirce 
Manufacturing Co., Woonsocket, R. I. 


The Tatt-Peirce Family 
Air Gages Tool-Room Specialties 

Magnetic Chucks | Grinding Machines 

Precision Gages | Lapping Machines 


THE TAFT-PEIRCE MANUFACTURING COMPANY T-P Means 


WOONSOCKET, RHODE ISLAND TOP 
Precision 








Pleasantville ~ 
Vernon, N. J. 
These Director Systems di- 

rect machines 
various sequences of simul- 
functions to form 
complete cycles of operation. 
They are available for fully 
automatic control of many 
types of machine tools and 
manufacturing operations. 
Inform-A-Gram No. A43. 


to perform 


TOOLING & PRODUCTION 


Ultra-Compactness is a \ 
feature of the package con- \ 
trols announced by Sensory 
Inc., 504-255 
Rd., New 





Miniaturization of Components js 
— featured in low-cost photoelectric 
controls. Counting, inspection, ma- 
chinery safeguards, actuation and 
other functions are performed with- 
out contact with the material of the 





|equipment being controlled, elimin- 
|ating friction wear. Shown is Model 
|REC3 Robot-Eye control. Standard 
|Instrument Corp., Robot-Eye Photo 
Control Div’n, 657 Broadway, New 
York 12, or — Inform-A-Gram A44, 


| Inspect Blocks to an accuracy 


|| within several millionths of an inch 


| with the Accutron gage block com- 
|parator. It will accommodate blocks 
| up to 4” long. The instrument has 
|extra rigid construction of base and 
| gage head for supporting the bracket. 
| Super-fine vertical adjustment lo- 
|cated in the base provides fine ad- 
| justment of gage head to work. The 
Sheffield Corp., Dayton 1, O., or — 
Circle Inform-A-Gram No. A45. 


A Permanent or Portable Coolant 
Supply for all small and medium size 
machine tools is provided by Model 
505-T coolant pump and tank. Weigh- 
ing 27 lbs, the self-contained unit can 


ee Teta ent 





2 


pump from 1 to 500 gal/min of light 

‘oil or soluble compounds to work. 
| Heavier oils and compounds can be 
lused also at lower gallonage. The 
|Brady Pump Corp., Muncie, Ind., or 
| Circle Inform-A-Gram No. A46. 
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the most 
FOR DRIVING RECESSED HEAD SCREWS NOW! om | 
‘ @ precision 
MAGNA nor: DYNAMIC BALANCERS 
HOLDERS | 
Do it quicker, cheaper | 
| 
Hundreds of leading manufacturers f 
i specify Magna-Tip (magnetic) screw 
holding accessories for their power 
is screw-drivers to push production 
ric up, costs down. Here’s how Magna- 
ny Tip Bit Holders can work for you: 
ind | 1. Eliminate prepositioning screw 
th- 2. Allow faster driving in tight spots 
the 3. Prevent screws from dropping 
z 4. Eliminate screw head burring 


5. Increase bit life by reduced slippage 
6. Safer...operator doesn't hold screw 







Magna 
os oe Ask your power screw-driver sales- 
#2,550,775 man toshow you these handy Magna 


accessories, 


New Manual ready; write Dept. 88-H ~ 







Complete information on Magna Bit Ow 
Holders, Finders, Sockets and gp THE NEW BRN 
Hand Screw-drivers. Magna STEWART-WARNER i ; 
‘in Driver Corp., 779 Washing- 2 Pa 
J ton Street, Buffalo 3, N. Y. Zoe a . 
ae z Electronic Industrial Balancers 
Loto 








* 3 models for use in single-piece, short-run or long-run pro- 
Jew CIRCLE INFORM-A-GRAM KEY NO. 2371 duction quantities. 


a = NOW. ee you cca * For balancing a wide range of work on same machine — with ' 


tl 
‘acy 6 | no special tooling, coupling devices or accessories needed to 
Ss} FP ) CONVERTLATHES == 





* Set-up time less than 2 minutes! 

















































om- The new Stewart-Warner Industrial Balancers not 
»cks FOR MILLING | only give you lowest first cost, but cut the cost of 
_ balancing per piece so low that even smallest shops : 
po in 10 seconds with the can now afford their own precision balancing equip- 
"' ment! Handle single-piece, short-run and long-run | 
wk PA'"MGR EN | production, as well as maintenance of your own 
The -machines. Semi-skilled workers can learn to operate 
it on them in one day! Extremely versatile, sturdy, accu- | 
mene ‘ a rate, engineered for years of service. 
: ~ . a | ‘ | 
t ng as ont 4 | ff 
lant : elie q Only the Stewart-Warner Balancers : 
we — Offer These Maximum and Minimum Ranges: mn 
odel § . ) Weight |Diametral | Length Sensitivity 
igh B - } Range Range Range 
_ F Now, in your own shop, on your present Model 704 | 1 Ib.to 1000| "to 44” | 41/2” to 55” 0.01 inch-or. 
‘can sf lathes, you can do such jobs as Milling, Slotting, Grinding, Model 708 | 11b.to5000| 1”to68 7” to 83 Ain. inch-oz. 
Grooving, Sawing at angles, recessing and many more com- ee § ee ea 
F plicated jobs easily and quickly with the Palmgren Milling e ai 
q Attachment. Yes, in just 10 seconds you can convert to any of Write for FREE illustrated 
; these operations and save time and money doing work you brochure on industrial balancing 
i formerly had to send out. Precision built, graduated for rotary poo——\s:== )----------------------- -1 
| & angle and vertical adjustments, easily mounted on all makes l I 
: 8 of lathes by straddling tool post, this attachment has proved ' STEWART-WARNER CORPORATION “iH | 
. & highly valuable in thousands of shops, both large and small. : ; 
a Three sizes: jaw widths 112” $18.75; 21” $24.75; 4” $39.75. } 4 i ! 
: Available NOW! Get more out of your lathes by using these : poe temo ag mye TSteg : 
versatile Palmgren Milling attachments. Write today. | | Please mail me all the facts about Stewart-Warner Industrial Balancers. ! 
Just a few operations you can do on your lathe! 120 } : SE SET OST Oe aE TCE eae 
Bs 1 | 
: —_ line 1 RO RATT LOT LORE NREL 1 
light | = i 1 
vork. ont ar : Address : 
n be eT iM Keys hers sstics : Wc Zone .....State........ 1 
1 ! 
The CHICAGO TOOL AND ENGINEERING CO. lniietnaiiasneiinnencrinimedaamiapaenastl 








8388 South Chicago Ave., Chicago 17, Illinois 
CIRCLE INFORM-A-GRAM KEY NO. 2372 | CIRCLE INFORM-A-GRAM KEY NO. 2373 
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Es ONE ROTABIN-EQUIPPED WAREHOUSE 
aw NOW STORES 32,000 SUPPLY ITEMS 


Between 800 and 1000 line items 
D are stored conveniently in each 3- 
foot-diameter Rotabin at the new 
base supply warehouse at Narsars- 

suak Air Base (NEAC). 
ij “SB Before the new warehouse was 
built, base supplies had been stored 
in 55 temporary shelters. Now, the 
space savings inherent in Rotabin 
storage methods bring all items into 
ty easy accessibility—a vital factor 





CIRCLE INFORM-A-GRAM KEY NO. 2381 


Technique and Know-How 
. .. increases storage capacity 


in Narsarssuak’s snow-isolated 
efficiency. 

"How to Double Your Warehouse 
Capacity”’ is a free booklet showing 
how diverse warehousing oper- 
ations have benefited through 
F-G-M know-how. Send for it. 


The Frick-Gallagher Mfg. Co. 
106 So. Michigan Ave. 
Wellston, Ohio. 


- reduces servicing time 











SPEED ig DRILLING & TAPPING JOBS! 
JOHN'S DRILL JIG 
or sauare "sock or stndord grog | 
| 
| 


O.D. Will cut tooling and production 
costs to minimum—1l0 to 100,000 pieces. 


Standard removable slip fit bushings 
and holders available to drill center or 
mean off-center. The self-centering ac- 
tion will hold within .0015"' or better re- 
gardiess of jig wear or piece part O.D. 


ya? Jigs available in three sizes 





; jaw openings 2", 3!4"', 7/2". 


HEUSER MANUFACTURING CO. 


Write for 

complete 

information. 1042 N. Pauline 3t., Chieage 22, Illinois. 
_ CIRCLE INFORM- A-GRAM KEY NO. 2382 

















Expanding Mandrels | = 


Accuracy 001”’ - No Distortion 
No Slipping - Everlasting 


| oy 8 i ok 

















ABERDEEN, SOUTH DAKOTA 
Sf it’s made by Let it's a “Knock-Out” 


IRCLE INFORM-A-GRAM KEY NO. 2383 


6603 Marsden St. 














CENTRAL 





ELASTICONE cuipe pin covers 


Day after day, year after year, manufac 
turers of ALL products are discovering how 
Elasticone Guide Pin Covers can work for 
cutting die costs by eliminating 
Inexpensive 


them... 
the need for spare dies. 
Elasticones close the gap between pins and 
bushings, protecting dies against breakage 

. protecting workers against injuries. Avail- 
able in sizes to fit most pins and bushings. 


Write for complete literatureand new 


Technical Bulletin 53 






: Safety Equipment Co 


PHILADELPHIA 35, PA. 


CIRCLE INFORM-A-GRAM KEY NO. 2384 
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Direct Readings 
to 0.0001” in three 
dimensions are a 
feature of Model 
TM Unitron tool- 
makers and metal- 
lurgical microscope. 
The readings are 
made by means of 
large micrometer 
drums which move 
the stage and a dial 
indicator Which 
measures depth by 
optical contact with 
the specimen. Unit- 





Mark around the Circum- 
ference of Sleeves and on 
the edge of hex plugs of 
various sizes with a new 
modification of the GRD 
stamping fixture. Style B 
fixture uses cradles for cir- 
cumference of sleeves and a 
special table for marking 
hexes. The insert shows 
types of parts which can be 
marked. M. E. Cunningham 
Co., 1068 Chateau St., Pitts- 
burgh 33, or — 


Circle Inform-A-Gram A50. 








ed Scientific Co., Unitron instrument WDiv’n, 204-206 
Milk St., Boston 9, or — Circle Inform-A-Gram No. A47. 


Save 75% of Setup Time with a 
press brake positioning gage. Model 
750 eliminates the old method of 
using clamps and make-shift setups. 
Two or a series of gages are fastened 





to a bar in the rear of the press 
brake. They can be set in any posi- 
tion by sliding them to the desired 
location on the bar and locking them 
with two thumb screws. Addresso 
Mfg. Co., 9105 W. King St., Franklin 
Park, Ill., or — 

Circle Inform-A-Gram No. A48. 


Automatic Reproduction of Multi- 
ple Diameters, tapers, bevels, shoul- 
ders, radii, grooves and chamfers is 
provided by a heavy-duty duplicat- 
ing lathe. The Clausing 12” hydrau- 
lic tracer lathe has a template mount- 
ing designed for templates made of 






%” to 4” flat stock. The variable 
speed drive makes available instant- 
ly any spindle speed from 43 to 222 
and 250 to 1300 rpm without stopping 
the lathe or shifting belts. Atlas 
Press Co., Clausing Div’n, 21115 N. 
Pitcher St., Kalamazoo, Mich., or — 
Circle Inform-A-Gram No. A49. 








An Fven Better PIMLN STOW 


WITH THE SAME BASIC, NO-DRIFT SYSTEM 


New important refinements have 
been built into the Dimensionair. 


Most air lines installed in plants 
were NEVER INTENDED to be 
used for precision instruments of 
any kind. Hence, the Dimensionair 
is now made EVEN MORE IM- 
MUNE to unclean air and varia- 
tions in air pressures. The meter is 
protected from dirt, oil and water. 


Zero setting adjustment is positive 
and fast. No resetting is required. 
You do not have to balance the 
zero setting against the regulating 
pressure. 


One third smaller size makes gage 
EASIER TO HANDLE and more 
adaptable for use on machine tools. 


All components easily accessible. 
One-piece top and front easily re- 
moved with all components and 
connections attached. Quick, easy 
servicing, if necessary. 


In every way the Dimensionair pro- 
vides you with constant accuracy 
and GREATER DEPENDABIL- 
ITY, adaptability and service. 
That’s why more and more inspec- 
tion people buy it. Why don’t YOU 
try it? Write or call us or our 


ONLY AIR GAGE WITH nearest office. 

BUILT-IN ACCURACY 

THAT ENABLES USE FEDERAL PRODUCTS CORPORATION 
OF ONE MASTER 7232 Eddy Street @ Providence 1, R. I. 





Ak FEDERAL F,., 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Diol Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
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This Dial-O-Point 
Accessories Set is 
adaptable to all 
standard dial indi- 
cators. It makes 
possible a quick se- 
lection of the acces- 
sory necessary for 
measuring. The set 
in a stand (shown) 
includes 20 contact 
points, a thread 
adapter, a top lift 
and two extensions. 
Aero Screw Co., 
Inc., Burlington, 


Mass., or — Circle Inform-A-Gram No. AS5l. 
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Designed for Drilling 
Hardened Ferrous Materials 
with a Rockwell range of 
C-40 to C-65 and above, are 
Hi-Brinell Drills. They are 
available from stock in new 
sizes ranging from 14.” to 
34”. These drills are ideal 
for any toolroom, die shop 
and machine repair applica- 





tions. They are also pro- 
duced in special 
specific applications. Ace 
Drill Corp., Adrian, Mich., 
Circle Inform-A-Gram A52. 





WHY ... Should You Measure To 
MILLIONTHS OF AN INCH? 


All gaging authorities agree that it is necessary to gage to an accuracy 10 TIMES GREATER 
than the desired working tolerance. Therefore, if your tolerances are .0005" or less, you 


should use a gage accurate to 50 millionths of an inch to assure proper dimensional control. 


Conventional mechanical indicators cannot maintain, or repeat this degree of accuracy. 


Industry is finding the electronic indicator not only more accurate and repeatable, but 
also less subject to damage than conventional mechanical indicators. 
simplicity of operation enables any operator, who can use a dial indicator or micrometer 


properly, to measure accurately to millionths of an inch. 


In addition, its 


Simple And Easy To Read To MILLIONTHS OF AN INCH... 


The INDI-AC ELECTRONIC INDICATOR is merely set to the required dimension with | 
standard gage blocks. The parts to be gaged are then placed under the gage tip and the 
meter indicates the variations from the desired dimension MAGNIFIED UP TO 10,000 


TIMES! Thus it is far simpler and easier to read than a dial indicator or micrometer. 


This versatile instrument is used for all gaging purposes such as surface plate or height 


gage work, checking setups, runout or alignment of parts or machines. 


Using the INDI-AC, tolerances which you now estimate will be easy to work to and measure. 


WRITE for further details on the new INDI-AC and other Electronic 


Production Gages, TODAY! 


CLevelen a INSTRUMENT comPANY, INC. 


738 Carnegie Avenue 


Cleveland 15, Ohio 
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A Wide Range of Wheel Dressing 
Operations can be performed with 
one size of diamond, reducing inven- 
tories, using the Citco Turnit Tool. 
No removal of the diamond tool js 
necessary when turning. A mere 
flick of the wrist turns the diamond. 





Diamonds stay sharp longer assuring 
a consistently accurate wheel dress. 
Citco Turnit Tools are offered in 4”, 
3g” and ‘14” shank dia. The Cleve- 
land Industrial Tool Co., Inc., Skan- 
eateles, N. Y., or — 

Circle Inform-A-Gram No. AS53. 


Polish Either 2B Roll Mill Sheets 
or Formed Flat Surfaces to an equiv- 
alent No. 4 finish or better with Mod- 
el 43-R3 automatic polishing ma- 
chine. It uses a hydraulic system 
to power a traveling head at 80 to 
90 8-ft strokes/min, with longer 





strokes possible. This machine with 
a 6” wide abrasive belt can also be 
used for weld removal, surface clean- 
ing prior to painting, scale removal 
and filler sanding. The Carborun- 
dum Co., Curtis Machine Div’, 
Jamestown, N. Y., or — 

Circle Inform-A-Gram No. A54. 
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Holes 


JIG GROUND with 
huleanare: 


Provide yourself with this inexpensive* in- 
strument for use on your present equip- 
ment and JIG GRIND with a guarantee. 







41ST 


year of 
Vulcan 


service. 


A seven station die from Vulcan's contract 
Tool Room. Standard sized punches and 
buttons were used. But since forming and 
piercing operations were involved harden- 
ing of the sections was necessary followed 
by JIG GRINDING. Result: Close tolerances 
held easily and perfect progression through- 
out — another satisfied customer. 


Borrow our 
instructive 
11 minute 
movie on 

Jig Grinding. 


A five station indexing fixture from Vulcan’s contract 
Tool Room. Using a jig borer index table with the 
Vulcanaire 5 indexing holes and 35 locating and clamp- 
ing holes were JIG GROUND in place. Result — elim- 
inated all close locating and dowelling of individual 
parts, and of course hours of time. 


*Vulcanaire equipment pays for itself on the first job. 


Engineering, Processing, Designing . . . Special Tools 
... Dies . . . Special Machines . . . Vulcamatic Transfer 
Machines . . . Automation . . . including the Vulcan 
Hydraulics that Form, Pierce, Assemble and Size .. . 
Vuleanaire Grinding Heads . . . Motorized Rotary 
Tables . . . Plastic Tooling . . . Vulcanaire Jig Grinders. 


VULCAN TOOL CO. 
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DAYTON 10, OHIO) 





Services of YOUR TOOL ROOM in Dayton 


| 











---for foot and 
power presses 








Standard Punches and Dies 
of all sizes and shapes in 
stock—or made promptly 
to order. Also Adaptors and 
Die Shoes to convert your 
press. For power, foot or 
hand operation. 


Round, square. rectangular, 
slotting. notching. louvre, 
angle. multiple, knock-out 
and other shapes. Precision 
made from high grade tool 
steel. More than 25,000 sets 
in stock to choose from. 


Send for free illustrated 
catalog No.|54-AF NET 
PRICE SHOWN! What 
are your punch and die 
needs? 


e 564 W 
WARD Machinery Co. washington 
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|. Punches and Dies 
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Send for your 
copy now! 


BISCHOFF 
CHEMICAL CORP. 


115 MAIN STREET 
IVORYTON, CONN. 




















r 

| 

Please rush details on Thermo-Cote. 
' Name 

Company 

' Street 

City State 

’ 
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NOBUR MANUFACTURING c0. 


—— ) 


& FASTER 
Ww EASIER 





line asking for ‘Friction Sawing Data.” You can save 


many times the cost of a Tannewitz High Speed Band 


Saw and greatly expedite production by using it to 
cut sheets of both hard and soft steel, formed or flat, 


trimming malleable and steel castings, cutting armor 


plate or many other materials. Write NOW! 


THE TANNEWITZ WORKS ~ 


GRAND RAPIDS, MICHIGAN ¥ GL-6-1729 


TANNEWITZ DI-SAWS — 24”, 36", 48”, 60” CAPACITIES 
for CONTOUR SAWING, FILING, POLISHING ae 


The smoothest, fastest, most trouble-free Di-Saws on the market. 
Write for bulletin. 





= 

annewttz 
HIGH SPEED BAND SAWS - 

FASTEST, BEST MEANS OF CUTTING METALS 


If you are not familiar with the ‘tied of friction 
sawing with these machines, by all means drop us a 
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DEBURR THESE INACCESSIBLE 

HOLE FACES BY MACHINE 

OPERATION with the 
amazing NOBUR TOOL 


No more hand finish- 








surfaces on multi-wall 
parts. The NOBUR 

Tool with its double | 
edge cutting blade 
does the job in 
seconds ...all by 
machine operation. 


Can be used by any- 


insert NOBUR tool in any machine spin. : 
dle. A light pressure of the revolving cut- one, with complete 
ter blade against the workpiece quickly safety, on your own 


h . 
deburrs the outside surface. lathe, drill press, etc. 
‘a : 
ais L 3) Simple to operate. 








Ai 











After outside surface is deburred, slide 
knurled sleeve back to fully retract the cut- . 
ter-blade below pilot body diameter. Write for FREE Folder 
ANS Send for all details on 
oF +h . Nobur Too! Products TODAY! 









With cutter-blade retracted move work- 
piece or tool to position for deburring in- 
side surface. Raise cutter-blade to deburr 
first one surface then the other. 








6860 Formdale Ave No Hollywood, California 
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presenting...the NEW 
Clamp- omatic 


AIR OPERATED 


for Positive TOGGLE CLAMP 


Split-Second 
ing methods for those Multiple 
hard-to-get-at inner Clamping 


mode. 858 


18% long 
8° high 
4° wide 


Holding Pressure to 2,000 
e@ EXTRA HEAVY DUTY Pounds with Normal Air 
e HARDENED BUSHINGS Line Pressure of 90 Pounds 
at all pivot points Weight 16 Ibs. 
e COMPONENTS EASILY REPLACED 


due to screw-type construction 


e@ FORGED STEEL COMPONENTS 


Write today for Literature on this 


new DE-STA-CO CLAMP-OMATIC, Model 858, 
as well as Models 810-U and 810-S. t & 


DETROIT STAMPING COMPANY 


WORLD'S FIRST LINE OF TOGGLE CLAMP 
344 Midland Avenue e Detroit 3, Michigan 
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Model 123 Dust Collector, 
the largest in the Torit cab- 
inet line, will handle heavy- 
duty continuous grinding 
and other high dust volume 
sources. It has a dust stor- 
age capacity of 10 cu ft and 
a filter area of 300 sq ft. 
Model 123 can take care of 
as many as eight grinding 
wheels atatime. Torit Mfg. 
Co., Dept. KP, 287 Walnut 
St., St. Paul 2, Minn., or — 





Circle Inform-A-Gram AS55. 


Offset Routing or Overlay Tem- 
plate Work can be done with the 
Power-Assist Rigidmil Router. With 
the power-assist mechanism, the op- 
erator does not actually supply the 


force required to feed the cutter 
through the work. Sizable work 
capacity is provided by a 4-speed 
vertical spindle head rated at 15 hp 
at 7,200 rpm. Sundstrand Machine 
Tool Co., Rockford, Ill., or — AS6. 


A Liquid Spring Shok using liquid 
compressibility and dampening pro- 
vides a 10,000 1b spring with a 1,000- 
lb preload. Model 28112-16 is de- 
signed to cushion the impact of a 
10,000-lb mass moving into a me- 
chanical stop. It is 3%” dia by 14” 
long excluding trunnions. Taylor 
Devices Inc., 188 Main St., North 
Tonawanda, N. Y., will provide a 
copy of Data Book S with details, or 
Circle Inform-A-Gram No. A57. 


A Materials Handling System has 
been announced by Vac-U-Lift Co., 
Box 298, Salem, Ill. The Vac-U-Lift 
incorporates the principle of induced 
vacuum in connection with Vac-U- 


Lamination Work, pro- 
gressive blanking and form- 
ing and large blanking work 
can be handled by 150-ton 
Diebel Hi Production Auto- 
matic Press. Its speed range 
is 70-210 spm. The width of 
feed is 18” and the length, 
0-1358”. Di Machine Corp., 
Dept. P, 2711 W. Irving Park 
Rd., Chicago 18, or — 

Circle Inform-A-Gram AS59. 





Wichita Air Clutch 
Double Roll Feed 


with By-Pass Top Lifts 


Scrap Chopper 


Pedestal Control 


MODEL 300 B 


Here is an automatic machine that will give you the most efficient 
speed and best production. It is equipped with an accurate double 
roll feed which has a by-pass type of automatic lifts, a scrap 
chopper actuated from the crankshaft, a variable speed drive, a 
Wichita Air Clutch, pedestal type of press controls, and variable 
top stop control. It is equipped with automatic lubrication and 
bronze gibs. Built in sizes of 10, 15, 20, 27, 35, 45, 60, 75 and 100 
tons capacity. 


Pads, which are of metal construc- 




















at 204,49), b> 


MACHINE CO. WARREN, MASS. 


PRESS BUILDERS FOR OVER 50 YEARS 


tion in various shapes to fit particular 


applications. The system is used in 
the handling of non-porous materials 
where size, flexing and surface pro- 
tection are important considerations. 
Circle Inform-A-Gram No. AS8. 
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A Rotary Hearth Oven 
has been designed to permit 
loading and unloading from 
the same position by a single 
operator. At the same time, 
it permits a continuous 
movement of work in and 
out of the heating zone. 
Standard speed range is 
from 2” to 10” per min or 
about one to five revolutions 
per hr. Grieve-Hendry Co., 
Inc., 1401 W. Carroll Ave., 
Chicago 7, or — 

Circle Inform-A-Gram ASO. 


TOOLING & PRODUCTION 


A New Agitator Tank At- 
tachment permits both 
coarse and fine lapping on 
Model 24 Lapmaster. In 
cases where lapping toler- 
ances are not critical, it is 
unnecessary to change laps 
and conditioning rings when 
switching from one tank to 
the other. Cleaning of the 
lap plate is all that is re- 
quired. Crane Packing Co., 
Dept. TPC, 6400 Oakton St., 
Morton Grove, IIl., or — 
Circle Inform-A-Gram A6l. 










The ARMSTRONG Thread- 
ing Tool takes interchange- 
able high speed steel 
form-cutters which require 
only fict top grinding to 
resharpen— always hold 
their true thread form. 


Write for 
catalog 





ARMSTRONG 





A 


Each year ARMSTRONG TOOL HOLDERS 


become more important to you 


Every rise in labor costs, every added tax, every overhead burden, every 
increase in cutting steel prices, every new, more costly machine tool, 
all increase the importance of ARMSTRONG TOOL HOLDERS to 
profitable operation. 

ARMSTRONG TOOL HOLDERS reduce direct tooling costs to an 
absolute minimum —“Saves: All Forging, 70% Grinding, 90% High 
Speed Steel.” 

ARMSTRONG TOOL HOLDERS reduce tooling-up time to minutes, 
to the selection and adjustment of the holder and cutter. 
ARMSTRONG TOOL HOLDERS permit increased speeds and feeds 
— produce more pieces per hour per machine tool. 

ARMSTRONG TOOL HOLDERS are efficient for they embody a 
perfection gained by over 50 years of specialization in the development 
and refinement of tool holders. 

ARMSTRONG TOOL HOLDERS are inexpensive because they are 
quantity produced by modern methods, for a world 
market ...are used by over 96% of the machine 
shops and tool rooms... are carried in stock for 
your convenience by all industrial distributors of 
consequence. 


BROS. pgele) & co. $220 W ines decseo 30, KL 
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An Improved Pneumatic Die Cush. 
ion for punch presses is now ayail- 
able from Dayton Rogers Mfg. Co. 
Minneapolis 7. Universal Model Dx 





cushion is made in eight sizes, devel- 
oping ring holding pressure of 1 to 20 
tons on standard shop air line. It 
comes complete ready to install on 
any punch press. 

Circle Inform-A-Gram No. Aé62. 


A Lightweight 6” Air Grinder with 
an improved motor that is 50% more 
powerful than previous models has 
been produced by Thor Power Tool 
Co., Aurora, Ill. The new 4G Series 


- 





that is manufactured in 12 models, is 
available in speeds of 4,500, 6,000, 
9,000 and 12,000 rpm and comes in 
butterfly, grip and lever type throt- 
tles. It supersedes the company’s 
250 Series. Inform-A-Gram A63. 


No. 44 Superclamp Twins have 
been introduced by The Cincinnati 
Tool Co., Cincinnati 12, O. These 
C clamps are identical except for the 
handle, one is a pin type and the 





other, a wing. The clamp is furn- 
ished with sliding pin handle unless 
the steel wing handle is specified. It 
fills the gap between heavier, weaker 
cast clamps and expensive drop 
forged ones. Inform-A-Gram A64. 


OR 
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Fine Pitch Precision Gears 
are quickly tested for runout of 
Pitch Diameter, Spacing and 
Tooth Form Errors. 


Scale Vernier: 
0005" Indicator Readings 





m= 200-T LAFAYETTE STREET 
CIRCLE INFORM-A-GR 







Send for Illustrated Folder - Code GIKNA 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 


e NEW YORK 12, N. Y.—— | 


1on GEARS? 


ROLL TEST THEM 
RAPIDLY 
ACCURATELY 
with the 


SCHERR 


5” 
CENTER DISTANCE 
FINE PITCH 
GEAR TESTER 


The New Model is equipped 
with adjustment of 
measuring pressure from 
4 ounces to 2 pounds 


OTHER SIZES OF GEAR 
TESTERS AVAILABLE 
UP TO 30”. 


AM KEY NO. 2451 





BENCH 


NUMBERING 
PRESS 


MODEL 
136 


This new small, 
light, compact 
Press was designed 
for stamping small 
Name Plates and 
small flat articles 
with up to ¥g” high characters. 








ed 


of a press much larger in size. 
Its compactness, and small 


uable space and leaving larger 
other work is of importance. 


: 
E 


tain pressure. 





It weighs only 65 lbs. yet has the power and strength 


size, combined with its 


power, should be very welcome where saving of val- 


power presses free for 


The model 136 is hand operated, using a cam to ob- 
The fact that this press has only three 


moving parts makes it extremely easy to maintain. 
Any Numbering Machine, automatic or non-automatic, 










NUMBERALL STAM 
HUGUENOT PARK 


CIRCLE INFORM-A-GR 


STATEN ISLAND 12, N. Y. 


Typeholders with interchangeable Steel Type, or Spe- 
cial Dies can be operated in this Press. 
Write for bulletin TP-136 





P & TOOL CO. 
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grinds | TWO | parallel surfaces in ONE | operation 


som 


a Gar’ 


i 


We 


GARDNER rt) 


WEW 
GARDNER yd 4-103 1-510} ow OS Koll Cha bele(-5 a 


Model 2H30 Double Spindle 
Grinder with improved stability 


for greater accuracy 


Send for your copy of new catalog today. 


GARDNE. 


precision disc grinders 


MACHINE COMPANY 
416 Gardner Street 
Beloit, Wisconsin 









on the finest tapping 
heads ever made! 


A complete feature by feature 
analysis on the amazing Pro- 
cunier Tapping Line is yours for 
the asking! Gives a true “‘peep- 
hole’’ story on the many out- 
standing construction improve- 
ments, the mechanical advance- 


ments and precision quality 
operating advantages that make 
Procunier heads a “must” in 
production plants everywhere! 
You'll learn why  Procunier 
means more tapping hours with 
minimum “‘down-time”, faster: 
production with fewer broken 


taps, fewer spoiled pieces and 
a “new-found” operating euse 
that helps vperators maintain 
stepped-up vroduction sched- 
ules. Find out how you, too, 
ean benefit with Procunier in 
your plant. 


Tap Holder 
Provides perfect 
tapping action 
close to walls 
and shoulders. 


Write for FREE Brochure! 


PROCUNIER SAFETY CHUCK COMPANY 


12-14 S. CLINTON ST., DEPT 2 CHICAGO 6, ILL. 
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LOGAN ROTATING AIR 
CYLINDER 





LOGAN 
3-JAW CHUCK 





















ook to Logan 


FOR YOUR CHUCKING REQUIREMENTS 


Logan precision-made chucks are at home in any production picture. You | 
can depend on Logan two and three jaw chucks for positive holding action | 
on any shape work. Logan engineers will welcome the opportunity to help | 

you solve your difficult chucking problems. . 


WRITE FOR CATALOGS 
70-1 and 100-1 





MEMBER: Natl. Mach. Tool 
Builders’ Assn.; Natl. Fluid 


Geear Meus, FREE! write FOR “LOGAN CALCULATOR" 


LOGANSPORT MACHINE CO., INC., 844 Center Ave., Logansport, Indiana 


CIRCLE INFORM- A- GRAM KEY NO. 2461 































re 
a 
FEC 19) ro : 
DETTERBECK CO. | : 
a ay & of) & on ee J. | p 
World's Langest Excuse Manujacturen of 
SCREW MACHINE TOOLS! & 
a F WORLD'S LARGEST ‘ P 
oh aig 2 , ‘ LINE OF WORK HOLD- 
We specialize in one thing only... | ¥ \ Fad ’ P 
CUTTING CAMS designing and making | - oe ING EQUIPMENT~ = fi 
HIGH SPEED STEEL AND SCREW MACHINE TOOLS! Oe aS CHUCKJAWBLANKS, | = 
CARBIDE FORM TOOLS 45 years experience goes into every “ss ~, * . “ CAST ALUMINUM : 
SPECIAL CUTTING TOOLS tool we make. They come to you ss, . a,* AND MALLEABLE ; | 
° ready for use... Precision design... o air 
SAME Skilled workmanship... Finest | AS aS KNOBS, WHEELS, = | | 
CROSS SLIDE KNURL HOLDERS sep — | > 7 SY y oe HANDLES — PLUS j 
° ur extensive facilities save you 2 “= a , 
Toot oats TIME...MONEY...and give you | eT tty ee o 
BOX TOOLS accuracy, quality and quick service. — JIG AND FIXTURE ; 
TUM. W—~, 45 Years at the Same eat 
REVOLVING STOPS = Address 
RECESS SWING TOOLS ’ 
FORMING SWING TOOLS — : SSS | 
pp “i COMPLETE DETAILED SPECIFICATIONS 
, 0, 2, carriec 
in stock. ENGINEERING DRAWINGS e COST SAVING DATA . 
is , ee write for your copy TODAY! is 
a a 2 ms baw = | iar cl 
GEORGE L. DETTERBECK CO. JERGENS TOOL SPECIALTY CO. P 
1871 Clybourn Avenue + Chicago, Illinois Dept. TE-2, 712 E. 163rd St., Cleveland 10, Ohio c 
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This Kendex Bor- 
ing Head has been 
developed for bor- 
ing engine cy linders 
with all the advan- 
tages obtainable 
from carbide cut- 
ting edges. It uses 
four %-in-sq turn- 
over button inserts 


which have eight 
indexable cutting 
edges per insert. 


Boring heads of this 
type for engine cyl- 


Save Time and Increase 
Production with the Lexco 
500 lightweight hydraulic 
lift table. It can serve as 
an adjustable work bench, 
welder’s positioning table or 
leveling table for presses 
and conveyors. The lift table 
with a 500-lb capacity can 
also be used for lifting and 
moving castings, dies, ma- 
chine accessories and tools. 
Lexco Engineering & Mfg. 


Corp., P. O. Box 161, Colmar, 


Pa., or — 





























inders of any size Circle Inform-A-Gram A68. 
are built to specifications by Kenna- | 
metal Inc., Latrobe, Pa., or —- A65. 7 | 





Interchangeable Jaw Faces made 
in five different materials help make 
Wilton machinists vises work better 



















, You and last longer. By keeping a com- 
ction plete set of faces on hand, the full 
help gripping force of the vise can be | 
| 
* * 
. inteKapid 
| a % ' 
= / GROOVE CHECKING 
diana Comparator Gauge 
= . ; | 000 i 
applied to all work without danger Ba 
of slipping and damage to the work- ne ‘ . 
piece. In addition, universal brass recision, range and versatility 
and copper jaw caps are available to * pha pre ae aa for pro- 
fit over any of the steel or fibre jaw 2p 
faces. Wilton Tool Mfg. Co., Inc. Quick setting adjustment knob sets scale 
a ‘ ™ : reading from gage blocks, mikes or | 
Schiller Park, Ill., or — olny qavne. 
Circle Inform-A-Gram No. A66. %& Locking lever locks arms after setting 
is made 
‘ Balance Parts or Assemblies oper- %& Retracting lever allows in and out move- 
} ating between 225 and 3600 rpm with ——= eee 
' the Vibrodyne Balancer. This port- 
GEST able unit with a standard turntable * — rag to 4 meter-type face is grad- 
WOLD- pick-up will meet all in-place balanc- % Interchangeable tips offer versatility in 
NT— ing requirements. It is used for de- application 
ANKS, tecting and correcting vibration 


The new P.D.Q. groove checking com- 
parator gauge offers guaranteed Swiss 
accuracy and workmanship. 

Sets come complete with both short and 
long groove tips, special ‘‘flat bottom”' tips, 
button tips, centering arms, spare screws, 
special socket wrench and screw driver, all 
in one compact, sturdy case. Units mea- 
sure internal grooves from 3/8” to 6” 


- 
t 


- 
i 
} 
4, 


Write for liter- 
| ature covering 

all the features of 
the new 


~s 
baad 
" 

TE TNL OE OSE 


comparator gauge 


Gaprenenarion 4 in ineipe cities 





PORTAGE Double- Quick, ‘Inc. 


OHIO 





1046 SWEITZER AVENUE ¢ AKRON 11, 


caused by unbalance 


in rotating 
Parts. Details are in Bulletin 53 
issued by Tinius Olsen Testing Ma- 
gy Co., Easton Rd., Willow Grove, | 
Lo. 


Circle Inform-A-Gram No. A67. 


CIRCLE INFORM-A-GRAM KEY NO. 247 









248 TOOLING & PRODUCTION 




























Automatically Inspect and Reject electronically sound-test gears in the 


Gears with an electronic gear sound 73” to 3” dia range. Special tooling 
inspection unit. Red Ring Model is provided for handling different 
GSR features fully automatic load- gears. National Broach & Machine 
ing, separate control console and ex- Co., 5600 St. Jean Ave., Detroit 13, 
traneous noise safeguards. It will or — Circle Inform-A-Gram No. A639. 


Increase Production from Multiple- 
Spindle Bar Automatics with an 
automatic loader. The multiple- 
spindle bar feed automatically in- 
dexes to as many as eight fixed-stop 
positions, holds several hours’ supply 
of stock, ejects remnants and reloads. 
It can accommodate 2” maximum and 
14” minimum stock sizes. The oper- 





ation of the machine involves no 
manual adjustment during the pro- 
duction run. Lipe-Rollway Corp., 
Syracuse, N. Y., or — Circle No. A790, 





Handle Narrow Width Coils jn | 
capacities of from 1000 Ibs to 5000 | 
on lbs with Model 369 coil grab. It jis | 

designed to assist firms that slit wide 








ON THE FINEST PUNCHES AVAILABLE—ANYWHERE !* 


CYLINDRICAL GROUND 


pli Vo t “ = = HIGH SPEED STEEL coil according to desired specifica- 





9 PRECISION PUNCHES tions. The hoist hook engages the 
grab direct, eliminating the need for 
roller chain. H. L. Bushman Co, 


. , Inc., 100 W. Central Ave., Roselle, 
@ Shoulder and ball seat punches with quality and performance Ill.. or — 


only PIVOT can give! Point diameters ground to exacting stand- | Circle Inform-A-Gram No. A71. 
ards. .0002” maximum T. |. R. guaranteed. Press fit and lead 

diameter built into shoulder punches. PLUS Pivot’s exclusive hot- 

forged heads. Ball seat punches fit all standard ball seat retainers. Detect Lead Hever in straight eit 
Any quantity from one to thousands... at catalog list prices... tapered work and rack teeth with an 


as low as 76¢ each! Delivery? Look here: electronic lead measuring _instru- 
ment. The Leadchek has higher am- 


— _ oem HOUR plification permitting closer toler- 
Ore. : aa : 





£CONTNR ~ 











-) | FROM RECEIPT = == 
ay 7 & | of orver es 
eed“ AT FACTORY 





* Prompt delivery on famous, exclusive 
PIVOT straightground or whipsleeved 
punches, too! (A week to 10 days). 





ance inspection. It will handle work 














gon" ie | up to 36” long and 10” dia with 
| egblS-treg,.° SEND FOR COMPLETE CATALOG AND PRICE LIST | standard tailstocks. Used with V- 
Z . SRS ad | block accessory any length beg 
s* es to 6” dia can be checked. The Shel- 
° ¥ AORTIC Rm LOLOL Up (20° dis can be checked. ‘The 


é 
ooo” txreeme ward SOURCE meen 8} Circle Inform-A-Gram No. A72. 
7 
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A Boring Head 
= That Won’t Face 























—— is NOT Complete 
» pro- 
Corp., 
. A70, OW you can get a boring head 
that will BORE, FACE, TURN 
and GROOVE at no more cost than 
you would pay for a plain, single 
ils in urpose boring head. 
» 5000 
' wo LOOK INTO THIS before you buy 
— ' that new head. Write for full details, 
f 
- 
; CHANDLER TOOL CO. 
Muncie, Indiana, U.S.A. 
handler) 
COMBINED BORING AND FACING TOOLHEADS 
_ CIRCLE INFORM- A-GRAM KEY NO. 2491 
ecifica- a 
ses the 
sam 500 Ib. Lifter- 
in Co., 
7 NOW $210 
71. 
Pays for itself over and over again in time saved and by 
avoiding lifting injuries in moving dies, machine parts and stack- 
i ing. Can be used as adjustable height work table. Rugged, simple 
sht and | a construction, with few moving 
arith an ; parts, has high safety over- 
a load factor. Automatic clutch 
insu holds load at any height. 
her am- ' 
- toler- i Specifications: platform 24” x 


24", lifting height 4’ 6’’. Overall 
height 6’ 0”. Width 24’. Foot 
operated floor lock. 








This sturdy, general purpose lifter 
makes it easy for one man to 
handle lifting jobs quickly and 
with complete safety. 


Order Today— 
Free Trial 


specify 10 day free trial, with 
full credit return privilege. 1000 
Ib. and 2000 Ib. Shoplifters also 
available. 


Etcononry 4509 W. LAKE ST. 
Chicago 24 


J) SINGIN BIRIIG ““itincis 
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A72. 















. Specifically designed to solve 





BANTAM 


Delivers 0 to 13,000 
Controllable Blows Per Minute 


Weighs only 20 oz. Measures Just 6” Long. l 
Bantam Bully Air Hammer has Superior’s exclusive 
metering trigger —delivers anywhere from 0 to 13,000 
completely controllable blows per minute. Uses only 
6.5 cu. feet of air per minute at 90 P.S.I. 


24 DIFFERENT TOOLS FOR 




























® Scaling ® Routing 

® Chiseling ® Caulking 

®@ Peening @ Pin and Key Driving ; 
®@ Tamping @ Star Drilling 


®@ Sheet Metal Cutting @ Fender & Body Work 
@ Paint Scaling ®@ Cleaning Molds 


NEW HANDY SLIP CHUCK 


Tools are positively locked, snap in or out 
easily, can be locked in 8 different positions. 


For full details, write Dept. P-2 

SUPERIOR PNEUMATIC & MANUFACTURING, INC. 
4758 Warner Road Cleveland 25, Ohio 

CIRCLE INFORM-A-GRAM KEY NO. 2493 





COOPER WEYMOUTH 
AIR OPERATED SLIDE FEEDS 


Boost Power Press Production 


the automatic feeding prob- 
lems in press rooms. Simpli- 
fied, open throat construction. 
Air operated from standard 
shop lines. Easily set up and 
adjusted at the front, rear or 
sides of press for accurate 
long or short runs. Cooper 
Weymouth Air Feeds, made in 
five sizes, will feed lengths 
up to 36”, of stock up to 18” 
in width. They are readily 
adaptable to material of ir- 
regular cross section and ideal 
for use with hydraulic presses. 





f| 






Ask for 
Cooper Weymouth 
Stock and Wire 
Straighteners. Can 
be used with all 


Cooper Weymouth 
Air Feeds. 
SEND FOR INFORMATION ON THESE AND OTHER PRODUCTS 


COOPER WEYMOUTH, INC. 
600 HONEYSPOT ROAD, STRATFORD, CONN. 
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Seg? 


MILLING 
MACHINE 


DRILL PRESS—SHAPER 


The New 


MOGUL MAST 


Jaws 5/8 thick, 8-5/8 Jaws 1/2" thick, 6-1 
wide and 2-3/16 deep, . 

: , and 2" deep, open 
open 6 inches when in place. é \ Wt. 90 
Wt. 140 Ibs sana 





Only $180.00 


Can be purchased without 


a 


The New 


Only $82.00 


L-W CHUCK ra ot Be oon 


CIRCLE INFORM-A-GRAM KEY NO. 2501! 


@ Super-strong. 
@ Flange construction. 


@ All surfaces ground for extreme 
accuracy. 


@ Full length bearing on ground bar 
and machined ways. 


@ Steel jaws. 


@ Work holding surfaces are always at 
true right angles, or parallel to the 


table. 


@ Large Acme steel screw with replace- 
able bronze nut. 


The New 


ER JUNIOR 


/2"" wide Jaws 3/8" thick, 4-1/2"' wide 
4" whe and 1-3/4" deep, open 
Ibs 3-1/4" when in place. Wt. 


“Only $56.00 


the swivel base. 





SEE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR OR ORDER DIRECT, GIVING DISTRIBUTOR'S NAME. 


Send for complete catalog giving prices and “ee on these quality, low-cost L-W Products 


is 2S = 











LIFTING 
DEVICES 


for 
FAST - SAFE - BETTER 
Material anata 


0 
+ SHEETS 













- COILS + BOXES 
- MOLDS 
-DRUMS - PALLETS 
400 MODELS 







mpt Delivery 
write “tor full particulars 


H. L. BUSHMAN CO. 100 West Central Ave. 


Roselle, illinols 
CIRCLE INFORM-A-GRAM KEY NO. 2502 













JIG BORING 


Large Precision Machining 


Done to your specifications 


We Have 
21 Jig Borers 


KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 
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Their highly polished 
flutes produce smoother, 
more accurate holes! 


= 


ad 





Drill Length and Chucking 


REAMERS 


For the finest reamers that money can buy, always 
specify “ACE”! They're made of top quality, pre- 
hardened high speed steel and produced by the 
Ace-originated ‘“‘ground-from-the-solid” process. 
Results? Stronger, more highly polished right hand 
spiral flutes. Keener, longer lasting cutting edges. 
Plus smoother, more accurate holes at lower cost! 


Call your local Ace Drill Distributor today! 








NEW CATALOG covers the entire line of Ace 
“Ground-from-the-Solid” High Speed Steel and 
Carbide Drills, Reamers, Drill Blanks and 
Special Drills. Send for it today! 


ACE DRILL 


ADRIAN, MICHIGAN 


















ORIGINATORS OF **GROUND-FROM-THE-SOLID™ DRILLS 
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cess. 
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dges. 
cost! 





ne of Ace 
Steel and 
lanks and 
it today! 








RENEE FG 





FEBRUARY 1957 


Measure Dimensional 
Variations of from 10 mil- 
lionths to 10 thousandths of 
an inch with Model IA-515 
Indi-Ac electronic indicator. 
It is designed for shop in- 
spection and gage room use 
in gaging surface plate or 
height work and checking 
setups. Cleveland Instru- 
ment Co., Inc., 735-737 Car- 
negie Ave., Cleveland 15, or 
Circle Inform-A-Gram A73. 


Barrel Finish Hard-To-Contact Re- 


cesses or intricate shapes with Tum- 


blex S abrasive spheres. These 


spheres come in five different diam- 


eters and are made of Alundum alu- 
minum oxide abrasive. They are used 


~ > \. 
: © 

ty \\. te 

for finishing tubing, coil springs, 

bearing retainers, pump bodies and 

other parts where conventional 

tumbling abrasive tends to wedge or 


will not reach. Norton Co., Wor- 
cester 6, Mass., or — Circle No. A74. 


Filing, Burring, Drilling, beveling, 
honing, polishing, etc. operations are 
handled by two new flexible shaft 
machines. The overhead machine 
features speeds up to 10,000 rpm. The 
bench-type flexible shaft unit utilizes 


a 
Uy 
Ee A 


a 5-speed motor which permits the 
selection and maintenance of the 
proper speed from 1,500 to 10,000 
rpm. L & R Mfg. Co., 577 Elm St., 
Arlington, N. J., or — Circle No. A75. 


A Low-Cost Solenoid Valve for 
control of air, water, oils, gasoline 
and many other fluids and gases is 
being offered by The Skinner Chuck 
Co., Skinner Electric Valve Div’n, 
New Britain, Conn. C-Series valve 





is compact, weighing only 12 oz. 
Pressures range from 60 to 130 psi. 
Details are found in Bulletin D11.1 
supplied by the company, or — 

Circle Inform-A-Gram No. A76. 





G-2 Angle Dress- 
er and Toolholder 
is used to set up 
small jobs to be | 
milled, drilled, tap- | 
ped, etc. on any de- 
sired angle. It has 
an easy-to-read ver- 
nier scale 0° to 180° 
guaranteeing ac- 
curacy within 2 min 
of 1°. Rothfuss Tool 
Co., Box 2804, Pro- 
vidence 7, R. I., or — Circle Inform-A-Gram No. A77. 











Saves 40% Space! 
TRONGER TOO 


Than Outmoded DA 
Tie Rod Cylinders! Fb 









i, CYLINDERS 
( No\_/ of Offer All The Extras As Standard! 


mm i 2 
io \/ last 

. 7 y, 
bso Fe ee ibe) 7 











mui keegan a @ NEW exclusive Ingenious Cushion Designs... Super Cushion 
ss . ae aki - Flexible Seals for Air...New Self-Aligning Master Oil Cushion 
| ila Wy lle. Sic i Y / @ Compact design eliminates tie rods, saves up to 40% space 

; ees ee A eS @ Proven Performance . . . with Extra High Safety Factor 

4 | / 
SQUARE HEADS WITH TIE RODS / @ Hard Chrome Plated Bodies and Piston Rods (Standard, cf no 
/ 40% extra cost). 
ara Vea) / SPACE @ OIL pressure to 750—AIR to 200 P.S.1. 

{ T-J } T-3 | T-J 4 SAVED You'll find many to jon in your plant 
ee el ns | ree = with T-J Spacemaker Cylinders! Designed with years- 
5.) SPRERBARES . . . provitce addionst exon Gp ahead features for top performance and dependability. 
0 a ee ee Wide range of styles, capacities . . . for all kinds of push- 
pull-lift operations . . reduces man-hours and costs! 








Write The Tomkins-Jchnson Co., Jackson, Mich. 
= MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 






NEW LITERATURE. . . send today for 
new Bulletin with complete details of bge) | K ! Ni g — eo) ba | Te) | 


Spacemaker line. 
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Grind Extremely 
Small Holes in 
hardened steel up 
to Rockwell C-64 
with 1903 Series of 
Miniature hole 
grinding burs. All 
17 different tools 
are on %” shank. 
The bur removes up 
to 0.006” and 0.008” 
stock with a finish 
of 2 microinch or 
better. The Atrax 
Co., Newington, 
Conn., or — 

Circle Inform-A-Gram No. A78. 
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The Hardest, 
Longest Wearing, 
Most Accurate 
Gage Blocks 

Made 


A full 82 Block Set of ¥ 
CROBLOX = .000008” 
costs only $895 
“Laboratory Master" 
CROBLOX + .000001” 

Iustrated $1850 


(tune 
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Designed for Counting and 
Controlling Applications is 
Model MEK-2094-AG elec- 
tronic preset counter. It will 
count dependably from 0 to 
5,000 counts/sec without 
special adjustment or circuit 
changes. The counter will 
operate with photo-electric. 
semi-conductor, magnetic or 
tii contact making pickups. Ma- 
i chinery Electrification, Inc., 
} Northboro, Mass., or — 

Circle Inform-A-Gram No. A79. 


pe 





The Check Master Test Indicator 
is now available in six models, in- 
cluding both regular and non-mag- 
netic types. It responds to dimen- 

{ sional variations of 0.000020” and re- 


llebber : 
CROBLOX 


(Solid Chrome Carbide) 


In precision manufacturing it is 
vitally important that the original 
accuracy of gage blocks be 
permanent. Ordinary steel blocks, 
as the result of natural wear, 
inevitably become unreliable, 
resulting in imperfect production. 
Frequently this means heavy 
monetary loss. 

Steel blocks cost less to buy, but 
naturally their useful life is 

many times shorter than the 
diamond-hard Croblox. Webber 
Croblox will last from 
twenty to fifty times longer than 
standard steel. You can be 

sure of production accuracy year 
after year. 

In the long run, CROBLOX, 
based on length of service, are 
the lowest price gage 

blocks money can buy. 





Check Master can be used on all 
types of fixtures, surface plate setups 
and for truing of pieces on machines, 
Standard Gage Co., Inc., Pough- 
keepsie, N. Y., or — Circle No, A890, 


Adjust Collet Tension Quickly and 
change collets easily with the Hand- 
Quick collet closer produced by F. 
W. Derbyshire, Inc., Waltham, Mass. 
It can be used on cone-bearing or 





Hand- 
Quick collet closer is shown mounted 
on the company’s Model 750 lathe, 
but in addition, it will fit other lathe 


ball-bearing lathes. The 


models. Circle Inform-A-Gram Aégl. 


Relief Grinding of Step Drills, 
countersinks, taps, etc. is performed 
by a new cam-actuated relief grind- 
er. The device uses a single solid 


es 


Would you like more information 





‘ 
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cam for infinite adjustment of clear- 
ance lift. Steptool Co., 3613 E 
Olympic Blvd., Los Angeles 23, or — 
Circle Inform-A-Gram No. A82. 
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F clear- 
613 E. 
3, or — 
$2. 




































































How can one tool outproduce several? The answer is — maintain 
dimensional relationships with a template or prototype instead of 
a multi-tool setup. This cuts tool changeover time to practically zero. 


On the New Britain +GF+ copying lathe, you can cut at maximum 
speeds and feeds for tool efficiency without worrying about tool wear 
and the delicate readjustment of several cutting tools. When the tool 
wears, change it, bring one dimension to size. The other dimensions 
have to be right. Your choice of a New Britain+GF+ means elimination 
of any extra operation to bring pieces within grinding tolerances. 

Machines from New Britain’s three machine tool divisions in- 
corporate the basic principles of more profitable production. 








New Britain +GF+ 
Copying Lathe 

















cams put the precision 


in precision boring 


Wren you are working to “tenths” cams are your best method of 
maintaining accuracy, because cam control of the tool is positive 
control. The accuracy of parts produced on New Britain boring 
machines can’t be affected by variable hydraulic pressures, ambient 
temperature, or play in complicated linkages. 

In boring machines or any machine tool investment, be sure your 
most important requirements are met, not by gadgets, but by the 
fundamental design principles employed. The New Britain Machine 
Company, New Britain-Gridley Machine Division, New Britain, 


Connecticut. 


que NEW BRITAIN MACHiNg co) 


Precision Boring 
Machine 
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Apply 10” of Buffing Com- 
pound without Resetting 
with a new  air-operated 
buffing compound applica- 
tor. Model 1006 can be in- 
stalled on all types of buff- 
ing machines from simple 
lathes to multi-operation 
automatics. The applicator 
can feed any number of 
strokes/min, applying com- 
pound only when needed. 
Details are in Bulletin P- 
1000 from George L. Nan- 
kervis Co., 15300 Fullerton 
Ave., Detroit 27, or — 
Circle No. A83. 


Fast, Convenient, Full-View Stor- 
age for Hand Tools is provided by a 
magnetic tool holder. The Magna- 
Bar eliminates tool rack nails, peg- 


boards, slots, etc. It ends work- 
bench clutter and misplaced tools, 
permitting faster, better work. Mag- 
netrode Corp., Dept. AP, 1615 Main 
St., Kansas City 8, Mo., or — 

Circle Inform-A-Gram No. A84. 


Flat-Top Steel Conveyor Belting 
can be installed flush with the floor 
for heavy duty assembly work. It 
can also be used to handle parts, 
products or stock which are wider 


than the belt itself. The belt length, 
width, speed and carrying capacity 
can be varied to meet the needs of 
individual applications. May-Fran 
Engineering, Inc., 1726 Clarkstone 
Rd., Cleveland 12, or — 

Circle Inform-A-Gram No. A85. 


BUY U. S. 
SAVINGS BONDS 











Any Kind of Sawing can 
be performed by Model EV- 
24 variable-speed band saw. 
With 24” dia wheels, it is 
reported to be much more 
powerful than any other 
saw of this size and can be 
operated at any speed from 
300 rpm to 6000 rpm. The 
saw is motor-driven and 
equipped with push-button 
controls. Details are in Bul- 
letin EV-24 released by 
Tannewitz Works, Grand 
Rapids, Mich., or — 

Circle No. A86. 








This tapered V-centering Key locks 


os 


the Cutter Block Vee accurately and 


McCROSKY Block-Type BORING BARS 


: Wide Range of STOCK Sizes 4 


— “SPECIALS” to meet any Requirement 


Many exclusive — and shop-proved — features, available only 
in our design, enable you to bore more pieces in shorter time 
with greater accuracy. High speed, cast alloy or carbide tipped 
blades, Standard Bars, with straight or tapered shanks, with 
or without pilots, for boring holes up to 15”’ in dia. “Specials” 
often combine several related boring, facing, counterboring 
and chamfering operations into a single tool, cutting costs 
and increasing production. Write for Bulletin No. 18-B. 


Piothe C vous 
routs CORPORATION 


MEADVILLE, 
Engineering and Sales Representatives in the Principal Cities 
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with wire flattening mills has 





DIES have 


solved our troubles! 


"You, too, should make 
washers the economical 
Hovis way. Save time, labor, 
materials and storagespace”’ 





Made in 5 sizes: 
3%," lr". 2\"- 4’. 6” 
Write for Literature 





8100 E. NINE MILE ROAD 


Phone: Slocum 7-4800 
CIRCLE INFORM-A-GRAM KEY NO. 256 


A New Line of Traversing Take- 
Up Reels to be used in combination 


manufactured. Model 2310 (shown) 
is floor mounted and has a 3” dia 
spindle and a 10” stroke. Maximum 
weight of stock which can be coiled 
on this reel is 2,000 lbs. This type of 
reel is available in both larger and 
smaller sizes. Fenn Mfg. Co., Fenn 
Rd., Newington, Conn., or — 

Circle Inform-A-Gram No. A87. 





been 


A Part-Holding Fixture for optical 
gaging has been developed by Op- 
tical Gaging Products, Inc., 26 Forbes 
St., Rochester 11. The Multi-Use 
Stage quickly clamps on work tables 







SUTE 


NO NEED TO MAKE A NEW DIE 
FOR EVERY STAMPED PART 


The modern method adopted by manv- 
facturers nationally ... These Patented 
Dies provide a Master Holder by which, 
upon simply and quickly removing 
and replacing Five, Small Interchange- 
able Parts, a new size washer may be 
produced ... Special sets of parts 
available for use in these units . . . This 
method makes possible production of 
irregularly shaped pieces and shallow 
draws ... Multi- Washer Dies designed 
and manufactured. 


VAN DYKE, MICHIGAN 
Suburb of Detroit 
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of standard models of all contour pro- 
jectors and optical comparators, 
This device is suited to staging both 
cylindrical and non-cylindrical parts 
by means of several types of part 
holders in standard sizes (shown), 
Circle Inform-A-Gram No. A88. 


(SESS. cE: RRC? 


Greater Production Capacity and | 


| rapid pull-down are features of a 


new low temperature cabinet. Model é 
WE-8-125 is designed for testing elec- 
tronic components, stabilization of 


| metals and thermal contraction and 


| Circle Inform-A-Gram No. A930. 











expansion fitting. Pull-down is am- 
bient to —100°F in 30 min with a 
temperature range from ambient to 
—125°. Webber Engineering Corp., 
P. O. Box 217, Dept. 299, Indianapolis 
6, or — 

Circle Inform-A-Gram No. A839. 









A 4” Dia Drum Sander has been 
designed for grinding, buffing and 
polishing operations with portable 
high speed grinders. This precision 
balanced tool weighing 1 1b, can be 
operated at speeds up to 6,000 rpm. 


rr ai a 

















It is a split drum sander made in 4 
144” width that will accommodate 
strips of coated abrasives torn off 
standard rolls. American Diamond 
Saw Sales, 120 N.W. 9th Ave., Port- 
land 9, Ore., or — 

























pro- 
tors. 
both 
arts 
part 
yn). 


and 
of a 
lodel 
elec- 
n of 
and 


$ am- 
‘ith a 
nt to 
Corp., 
apolis 


- been 
g and 
rtable 
cision 
ran be 
) rpm. 





je in a 
modate 
orn off 
iamond 
. Port- 








CHS TT 


FEBRUARY 1957 














FIRST 8-INCH METAL CUTTING 
SAW TO MEET TODAY’S NEEDS 








ag 


cuts 8” round, 16” flat, 8” pipe 
Instant-acting vise holds work-piece. 
Four speeds for best cutting. Accuracy 
easily controlled—blade action in cut 
easy to see. Blades changed in seconds. 
Automatic shut-off. All parts readily 


accessible. Ask your Kalamazoo dealer 
to demonstrate Model 8C. 


PRS hat ian! 


KALAMAZOO 


Kalamazoo Metal Cut- 
ting Band Saw Ma- 
chines: 


KALAMATIC BAR FEED 
for Kalamazoo. 


MODEL 1220 cuts 12” 
round, 20” flat. 
MODEL 610 cuts 6” 
round, 10” flat. 


MACHINE TOOL DIVISION 


Kalamazoo TANK and SILO CO. 


1570 HARRISON ST., KALAMAZOO, MICHIGAN 
CIRCLE INFORM-A-GRAM KEY NO. 2571 








‘¢ MULTI - INSULATION ”’ 
is the secret of ... 


HUPPERT 
Floor Model 
FURNACES 


These sturdy production type 
Huppert electric furnaces not 
only attain highest efficiency, 
but also cut operating costs to 
a minimum through the unique 
Huppert method of using mul- 
ti-insulation surrounding _ all 
sides of the heating chamber. 
Heat range—continuous up to 
1850° F., intermittent oneration 
to 1950° F., can also be built 
for 2300° F. operation. This 
furnace comes complete with 
an indicating electronic tem- 
perature controller, and a tight 
seating, wedge-type door is 
used. Standardly furnished for 
220 V. A.C. single or 3 phase 
operation. (110 V. or 440 V. 
models to order.) 


This model built in 
20 different sizes 
Model No. 16 Illustrated 
12"x8"x18”—$1014.00 complete 








Write for 


literature on complete 
line of Huppert furnaces and ovens. 


K. H. HUPPERT COMPANY —— 


6820 Cottage Grove Avenue, Chicago 37, Illinois 


Manufacturers of Electric Furnaces and Ovens 
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WELDMENTS MAKE SENSE 


Weldments_ eliminate 
pattern costs and per- 
mit alteration without 
destroying the entire 


assembly. (Ideal for 


machinery use .. . 


change over). 
* 


Write for folder about 
our services and equip- 
ment for the produc- 
tion of Flat-Die Forg- 
ings — Weldments— 





Composite Die Sections 


Press Cap Weldment 
(showing small scale pattern) 


COMPOSITE<> FORGINGS, INc. 


2300 W. JEFFERSON, DETROIT 16, MICH. 
Phone TAshmoo 5-3226 


and Plate Burning. 
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HELIOS 


PRECISION DIAL CALIPER 
Guaranteed Accuracy Within .001” 
Reading .001” 


so 


e SPEED 6” 
e PRECISION $31.80 
e DEPENDABILITY F.0.B. New York 








Full scale reading of 5'° — 6'' — 8" — 10" 
Available. Also Foot with Scriber to convert 
to Vernier Height Gage. 


Ask for catalog and prices of other 
Standard Calipers. 


NEISE KARL A. NEISE 
LA e tri) ae 404 4th Ave., Dept. TP 
New York 16, N. Y. 








CIRCLE INFORM-A-GRAM KEY NO. 2574 





NEW Advance 15” 
Rotary Table has accuracy to 


within 30 seconds. This rugged piece of 

quip t is designed for all types of 
close tolerance work requiring rotational 
accuracy, with maximum speed and pre- 
cision and minimum maintenance. 


MORRISON ENGINEERING COMPANY 
937 W. Lake St., Dept. A, Chicago 7, Il. 
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Complete Information about Metifax Magazine 
Can Be Obtained By Writing To Dan Daniels, 
1975 Lee Road, Cleveland, Ohio, Or — 


CIRCLE INFORM-A-GRAM KEY NO. 2576 



























Specify Tomco 
for long lasting 
dependability 


A complete line of high grade hand knobs, 
handles, and hand wheels is available 
from Tomco. Immediate shipments are 
made from stock of standard items. Speci- 
alty items are made to your specifications. 


For original 
equipment or re- 
placement parts 
look to Tomco 
for quality and 
service. 


Write for literature 


Torneo 


PRODUCTS CO 





1623 DOUGLAS AVE. 
RACINE, WISCONSIN 


Blank or Machined—from stock 
CIRCLE INFORM-A-GRAM KEY NO. 258! 





WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


age 


STAINLESS STEER. 
es 














ALA TYPES OF 
STAINLESS STEEL 
FASTENINGS 


Star Stainless screws have 
clean—bright and—shiny—heads 


fo Srar STAINLESS SCREW CO. 


1X C (hmmm 679 Union Bivd., Paterson 2, N. J. 
a Telephone: Little Falls 4-2300 


CORROSION 
Direct New York Tele. WI 7-9041 


RESISTANT 
CIRCLE INFORM-A-GRAM KEY NO. 2582 


SUPERSENSITIVE 
HAND TAPPER 


New exclusive fea- 
tures and top qual- 
ity make Lassy Tap- 
pers outstandingly 
the finest available. 
Write for illustrat- 
ed circular showing 
3 models, and also 
Universal Tap and 
Die Guide. 

LASSY TOOL CO. Plainville, Conn. 
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in Localized 
BRAZING, ANNEALING 
HARDENING 


G. A. S. 


(Gas-Fired) 
HIGH SPEED 
HEATING UNITS 


* Use city gas and air — 
equipped with high speed 
burners. 


¢ Handle large variety of sizes 
and shapes. Available with 
stationary or rotating hold- 
ing fixtures. 


Production rates as high as 
3,000 pieces per hour on 
small pieces. 

* For further details on G.A.S. 
Turntable and Conveyor- 
Type Heating Units, write 
for Bulletin No. 511. 


G.A.S. Turntable Heating Unit — Silver Brazing 
Burner Manifold Assemblies (used on domestic Hot 
Water Heaters). Production — 600 assemblies per 
hour. 


as tr 
ye ® 7, 


3 Representatives in Major Industrial Areas 


é bd) 4% GAS APPLIANCE SERVICE, INC, 
* (wer * "Industrial Gas Engineers “3 
$4 0 |} ¥ oe 
“a y. P 1936 BALMORAL AVENUE © CHICAGO 40, ILL. 
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DEKA-BORE Mode! A-2 


OFFSET AN HEAD 
repeats to 


.00O0T 


in 30 seconds 


DEKA-BORE (and only DEKA-BORE) can 
be adjusted in fractions of 1/10,000” 
on the full diameter as easily as reading 
1/16” on a steel rule. NOT A VERNIER . 
OR SCROLL ADJUSTMENT. Can be cali- 
brated in increments of .00005 on radii 
or .0001 on diameter as easily as pick- 
ing up .002 on a conventional microme- 


ter dial. 
100% GUARANTEED! 


PRECISION TOOL & MFG. CO, om 
1305 South Laramie Cicero 50, Iinois TP-2 al 


Gentlemen: Please send me 
] Name of nearest DEKA-BORE distributor, who will arrange ) 
free demonstration. j 
{_} Free literature and prices. | 


| NAME 
FIRM 

ADDRESS 
CITY 





mail coupon now for free 













demonstration or literature! 








a ie 
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A Grease Gun is now available for 
use with disposable lube cartridges 
which provide easier, faster reload- 
ing. The gun develops 10,000 psi 
maximum pressure and handles all 





normal pressure gun lubricants in 
any weather. For complete details, 
obtain Bulletin 726 from Lincoln En- 
gineering Co., 5702-86 Natural Bridge 
Ave., St. Louis 20, Mo., or — 

Circle Inform-A-Gram No. A9l. 


A Portable Nibbler operating on 
air power has been introduced by 
Fenway Machine Co., Edgemont and 
Clementine Sts., Philadelphia 34. 
This tool cuts up to 55 ipm through 





10-gauge stainless steel without dis- 
tortion on either side of the cut, 
leaving the edge ready for fabrica- 
tion. A short turning radius allows 
for intricate patterns and _ special 
openings to be cut in sheet metal 
without special devices. 

Circle Inform-A-Gram No. A92. 


A Low Cost Line of Standard Bor- 
ing Bars and Forged Bits has been 
developed by Maxwell Industries, 
Inc., Macedonia, O. The bars of high 
quality tool steels are available with 
four flats and straight or angular 
square holes in standard sizes rang- 








ing from %” to 144” dia. The bits 
of solid high speed steel, are avail- 
able in standard sizes ranging from 
%” to 1” dia shanks with boring 
capacity starting at 14”. 

Circle Inform-AlGram No. A93. 


Several New Items have been 
added to the line of jig and fixture 
components manufactured by North- 
western Tool & Engineering Co., 116 
Hollier Ave., Dayton 3, O. The reg- 
ular knurled shaft type with a hexa- 
gon socket, the knurled head type 
with hexagon socket, and the hand 
knob type with a hexagon socket 
can be furnished from stock. All 
types can be used with the large or 
small diameter shoe or adjustable V- 
pads. Each of these types is avail- 
able in %-20, %,-18, 38-16, %-13, or 
5-11 thread sizes. They come in 
lengths from 1” up to and including 
5%”. 

Circle Inform-A-Gram No. A94. 
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ULTRA-PRECISION 
CYLINDRICAL 
SQUARES 


Of case-hardened tool steel, 
ground, lapped and opti- 
cally checked. Guaranteed 
for straightness, squareness 
and parallelism. Lengths 
from 3” to 36”. 








PRECISION LEVELS 


In 8” to 24” lengths, with fully pro- 
tected, strain-free bubbles; sensitivi- 
ties available from .00025” to .001” 
per division. For use on flat or cy- 
lindrical surfaces. 








DRILL POINT 
MEASURING GAGES 

To check angle and centrality of twist 
drills. Available in two types; with 
dial indicator, for 4%” to 214”; with 
screen indicator, from #” to 14”. 





¢ 


MICRO-MAAG 
INTERNAL MICROMETERS 
Available in individual units or sets: 
¥,” to 1” direct reading to .00005”; 
1” to 2” direct reading to .0001”; 
2” to 8” direct reading to .0002”. 











@ 


CLINOMETERS 





a 


Complete range of models to check 
any inclination from horizontal plane . 
Over 360°. Reading to 1 minute of 
arc— remains fixed until released. 
Light, portable, resistant to shock. 


CIRCLE INFORM-A-GRAM KEY NO. 259 


WATTS MICROPTIC 
WATER LEVEL 


For aligning large 
machine tools, en- 
gines, generators. 
and similar appli- 
cations. Particular- 
ly useful for posi- 
tions widely spaced 
or obstructed. Mi- 
crometer readings 
direct to .0005” 
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Acme Broach Corp. 

Acme Industrial Co. 

Acme Tool Co 

Advance Tables 

Aget Mfg. Co 

Alina Corp 

Allegheny Ludlum Steel Corp. 
Allen Mfg. Co. : 


Allied Products Corp 
Richard Brothers a Div 


Aloris Tool Co., Inc. 

American Drill Bushings Co. 
American Machine & Foundry Co 
American Pullmax Co., Inc 
Applied Mechanics Corp. 
Armstrong-Blum Mfg. Co. . 
Armstrong Bros. Tool Corp. 
Atlas Press Co., Clausing Div. 
Atrax Co 

Austin Industrial Corp. 
Avildsen Tools G Machines, Inc. 


Baird Machine Co., The 

Balas Collet Mfg. Co. 

Barber-Colman Co 

Bausch G Lomb Optical Co 135. 
Bay State Abrasive Products Co 
Bearings, Inc. 

Bellows Co., The 

Besly-Welles Corp. 


Bischoff Chemical Corp 
Blanchard Machine Co., The 
Bliss Co., E. W. . 46, 


Boice-Crane Co. 
Boyar-Schultz Corp 

Branch Mfg. Co. 

Brown G Sharpe Mfg. Co. 
Bryant Chucking Grinder Co. 
Buck Tool Co. 
Bullard Co., The 
Burg Tool Mfg. Co 
Bushman Co., H. L 


193, 


Cardinal Machine Co. . 
Carpenter Steel Co., The 


Casalbi Co., Globe Barrel 
Finishing Equipment Div. 


Central Safety Equipment Co. 
Century-Detroit Corp. 
Chandler Tool Co. 
Chicago Screw Co. 
Chicago Tool & Engrg. Co. 
Cite Co... ine. .. ; 
Cincinnati Milling Machine Co., 
Clark Co., Robert H. 

Clausing Div. Atlas Press Co. 


Clearing Machine Corp. 
Div. of U. S. Industries, Inc. 


Cleveland Crane G Engrg. Co., 
Cleveland Instrument Co. 
Collins Microflat Co., Inc. 
Commander Mfg. Co 
Composite Forgings, Inc 
Comtor Co. 

Cone Automatic Machine Co 
Cook, Inc., Lawrence H. 
Cooper Weymouth, Inc. 

Covel Mfg. Co., 

Cratex Mfg. Co. 

Crucible Steel Co. of fanatics : 
Cullen Mfg. Co. 


The 


The 


Dake Corp. 

Danly Machine Specialties, Inc 
Darwin G Milner, Inc 

Dayton Rogers Mfg. Co. 
Dearborn Gage Co. 
Detroit Broach G Machine Co. 
Detroit Die Set Corp. 

Detroit Stamping Co. .. 
Detroit Testing Machine Co. 
Detterbeck Co., The George L. 


DeVlieg Microbore, Div. of 
DeVlieg Machine Co. .... 





TOOLING & PRODUCTION 





.121 





Dickerman Mfg. Co., H. E er 
Die Supply Div. of E. W. Bliss. Co. es 
DoAll Co., The .. icine atone ee bons 122 


Dumore Precision Tools, 
The Dumore Co. ... ; wate me? 


Durable Punch & Die Co. 211 
Cuvant Tool Sumoly Go. . 2. oc iiisn cccsicns 213 
Dykem Co., The 184 
Eastern Machine Screw Corp., The 210 
Economy Engineering Co. .............-.. 249 
Edlund Machinery Co. ............... 38 
Eisler Engineering Co., Inc. ............. 233 
Elgin National Watch Co. sso nslior we lod hes 
Elox Corp. of Michigan dj cicortdr aceite ae 
Engis Equipment Co. 259 
Erickson Tool Co. ........ - ee Te 

Ex-Cell-O Corp. .204 
oo BO ee errr eae 9 
Es 239 


a oo der be a uc mw ee 261 














Fenn Mfg. Co. ....... erry eee 48 
Ferguson Machine & Tool Co., ET 
PN I UN rag oicae ste ra aie ar ROD 136 
Pad ite Gk, Oe AE: AL 6 occ ccicsewes 37 
Frick-Gallagher Mfg. Co., The ..........-. 238 
IS WI avis od ow x ace ers eee Ve 215 
REGIONAL REPRESENTATIVES 
ALTADENA, CALIF.: M. P. Pugh, 
Don Pugh, 2721 N. Marengo Ave., 
SYcamore 7-2894 
CHICAGO 1: Robert R. Pierson, 
333 N. Michigan Ave., 
FRanklin 2-4811 
CLEVELAND 18: Jerry J. Miller, 
1975 Lee Rd., FAirmount 1-4040 
DETROIT 2: R. F. Pickrell, 
Larry Pickrell, 318 Stephenson Bidg., 
TRinity 1-0790 
NEW YORK: H. Thayer Heaton, 
94 Garfield Place, Lynbrook, L. I., 
LYnbrook 9-2305 
NEW ENGLAND: R. N. Sanu, 
P. O. Box 55, Granby, Con 
Oldfield 3-6759, Oldfield 3. 7925 
Gaertner Scientific Corp., The ........... 184 
CC, os Sada deities he svedes wae a 234 
Gardner-Denver Co., 

0 ery rr 44 
Gardner Machine Co. ........256-. .245 
Gas Appliance Service, Inc. ............. 258 
Gatco Rotary Bushing Co. ............... 172 
A rey rere ee 230 
Glover Mfg. Co. aa e.e Soe eS On ENS 210 
Goddard & Goddard Co. a ates soar 126 
Gorton Machine Co., George ............ 150 
EE IS a wigin bdo 8 A Wa ble mee hae 193 
I II 50 Ge. ase o:5s 4 0) Sia 232 
Greenfield Tap & Die Corp. .137 
Greenlee Brothers G Co. ............... 151 
I I RS ooo 9 re. c' a rare eetite oars 225 
ee IR 65) xc oar bere aecherereth & a ed 216 
a i oe caw weewe 194 
Hamilton Tool Co., The ........ 195, 197, 199 
Hammond Machinery Builders, Inc. ...... 168 
Hardings Grothers, lnc... .....ccceccccees 2 
Se Oe OM oe ccaeavesewweaen 228 
PN id couse eacdenckhowes 201 
Henry G Wright Div., 

I gol 'ecren ara wm Bid watcha 2 
RN SER os. 5 o.0s haces dm weeeen 238 
See CE I son cane ee ines ak ewkers 179 
Horton Chuck Div., 

Greenfield Tap & Die I caertrerare sie Sas 138 
eee 256 
Huebner Publications, ine, saab ae oak 180 
PY Ga Ue SEL cg vobcbacnieayeus excess 257 
Hutchinson Co., William T. ...........-- 141 





Ideal Industries, Inc. ........ : . .202 
Sou Gate, WR. kc ese cewd 193, 196, 202 
are o+ocllg 
PN We SEM we nh wos dee pions 2218 
SE GR. okxcvenres oe 4) 
Jergens Tool Specialty Co. .. . 246 
Johnson & Bassett, Inc. ..... .233 
Johnson Gas Appliance Co. .... — 
Jo-Line Tools, ime. ......... .. .230 
Jones & Lamson Machine Co. .....131, 187 


Kalamazoo Tank & Silo Co., 
Machine Tool Div. . : ee 


Kearney G Trecker con 


Special Machinery Div. ..... 5s ee 
Kidde Precision Tool Corp. ...... .218, 250 
Lakeside Steel Improvement Co., The 216 
Lamina Dies & Tools, Inc. ............ 72 
RT We cbs cdhave koe wo wm once 206 
COE UME Me bd tries howe evicdeaee 258 
Lavelise G ide, IME. «neces ees 
Re TR Gn ike ese vesuues 2 
ge SS St : eee ee ; 229, 238 
Levin & Son, Inc., Louis . ‘vaca 
Rinceln Geme Ce. 5 cscs ccncs ‘Se 
Logansport Machine Co., Inc. . a 
Lovejoy Flexible Coupling Co. .. .209 
Rae GE WIR oye -se-o-wacens «is eres 
Madison-Kipp Corp. ......... . .206 
Magna Driver Corp. ....... ..237 


MecCrosky Tool Corp. ............ ..255 


Mead Specialties Co. ......... 2ataleaee 
Metal Carbides Corp. ....... es) 
Metallurgical Products Dept. of G. E. st 
Mettler Machine Tool, Inc. ...........130 
Meyers Co., tnc., W. F. ...66655 oo wee 
Michigan Chrome & Chemical Co. .....210 
Micromatic Hone Corp. ..... ....148, 149 
eee a nan ee So ou wie nse ee 
OG on ha ss sae pueunenasoer 128 
Monarch Machine Tool Co., The ........ 57 
Monroe Engrg. Products, Inc. ..........202 
Moore Special Tool Co., Inc. ....... 165, 196 
PO HE, GA kc cee cc esses coun 
Nations! Acme Ga., THO 2202000000002 157 
National Broach & Machine Co. ........ 33 
National Tool Salvage Co. ..... slip pe 
I ab ow wicararnlee wea soureurea 257 
Nalco Teel Co., th. .cccccces eee 
New Britain Machine Co. ............. 253 
New Britain Machine Co., The 
ee a 63 
Newcomer Products, Inc. ... , 161 
Niagara Machine G Tool Works conta 
Nilson Machine Co., A. H. ...... 26 
Seer GE. GG. bcc cexnssds er 
PY MI gkce.c Deine chee peo e eres 1 
Numberall Stamp & Tool Co. ...........245 
Olkon Research Corp. .... : ..173 
O’Neil-Irwin Mfg. Co. .........-.-- . 5) 
Opto-Metric Tools, Inc. ........ rer 
Ortman-Miller Machine Co. ..........-17] 
Parker-Hartford Corp., The ..........-. 33 
Perfex Gage & Tool Co. ....... cone 
Perkins Machine Co. ............0+++243 
Pete-Bmaey, WE. occ svessccccevccesses 201 
Pioneer Engrg. G Mfg. Co. ..... “aaa 
Pipe Machinery Co., The ......-..-+>: iH 
Pivot Punch G Die Corp. ..........--24 
Pope Machinery Corp. ........----+> 185 
Portage Double-Quick Tool Co. ........247 
Portage Machine Co., The .........--+-+ 35 
Porter Precision Products ........-.----207 
Pratt G Whitney Co., Inc. ......... 43, 54, 59 
Precision Tool Mfg. Co. of Ill. .......----258 
Preis Engraving Machine, H. P. ...----> 194 
Procunier Safety Chuck Co. .......---- 245 
Production Devices .......---++-0+++++2il 
Producto Machine Co. ........--+> 129, 198 
Punch Products Corp. ........-00e00098 7 
Sk. a rrr 19 








TREE REIT | 


EPR 













Scl 
Sci 


Shi 


Yoder 
Yost 






—~NmMNNN 
rs 


cow — Ww 


NO @wWw aA 


a) 
y ox 


tw 
’ 


wu Sow & wos — 
On wn as = 


wi: 
> . 
nm 


pa 
Rk S&S 


tw hy 
— ar 


19, 198 


— 
| 











i 
\g 





aye: 





ii Sai its 


Eee eee 








FEBRUARY 1957 


Quality Tool Works ..... 213 
Reid Tool Supply Co. 163 
Rice Pump & Machine Co. 198 
others Div 
, poe Os Comp. 24 
Richards Co., J. A. : 262 
Rockford Die G Tool Works, Inc. 201 
— sey Pos Div. . 
Rothfuss Tool Co. b sieienle Stacy ew edhets 225 
Rotor Tool Co 56 
Royal Master, Inc . 163 
Royal Oak Tool & Machine Co. . 208 
Royal Products ,233 
Sales Service Machine Tool 186 
mg ee Steel, Inc. 217 
Scherr Co., Inc., George 184, 245 
Schupack Supply Co. .176 
Scully-Jones G Co. ......-...- . 146 
Sentry Co., We eink oe. 3 > a ares .225 
Service Machine Co. 213 
Sheldon Machine Co., Inc. ............. 227 
Shore Instrument G Mfg. Co., Inc. 262 
Sibley Machine & Foundry Corp. < 
Silber Products, Inc. ; 229 
Skinner Chuck Co. .... 59 
Small Lot Stamping Co. .213 
South Bend Lathe Works .............. 205 
Spellman Co., R. L. 206 
Sperry Products, Inc. . 166 
Standard Parts Co. ..... 220 
Standard Pressed Steel Co .147 
Star Stainless Screw Co. 258 
NS aa pe ae aie eee .233 
Stewart-Warner Corp. .237 

t iv. of 
Oe canine a 178 
ES SS re ee 196 
Superior Pneumatic G Mfg., Inc. 249 
Superior Steel Products Corp. 124 
Taft-Peirce Mfg. Co., The 236 
Tannewitz Works, The 242 
Teeter, C. B. acatane meseaeeare 225, 262 
Thomson Industries, Inc 29 
Thor Power Tool Co. 61 
Threadwell Tap G Die Co. 64 
Tietzmann Tool Corp. 206, 218 
Timken Roller Bearing Co. 

Steel G Tube Div. . & 
Tomco Products Co. .258 
Tomkins-Johnson Co 251 
United States Diamond Wheel Co. 201 
United States Drill Head Co 205 
U. S. Engineering Co. 226 
We NN I 5 occa. bk cat wun a eetiete cs 170 
Universal Engineering Co. .66, 212 
Valenite Metals, Div. of 

Valeron Corp. . ee 39 
Van Norman Machine Co. 18] 
Vesssioy-Mamet Comp. 2.65. ccccscenss 5 
Verson Allsteel Press Co. 192 
WH FONE GO oc ccece 193 
Viier Engineering, Inc. 49 
Vulcan Tool Co. 24) 
Wales-Strippit Corp. 7 
ke as aan 
Ward Machinery Co aaa oracle 241 
waren Olle. Co... THO «oc ccc ce cede 202 
Warner & Swasey .......... 25 
Watts Brothers Tool Works 218 
Webber Gage Co. 252 
Weldon Tool Co 234 
Wesson Co. ee ee . 187 
Wheelock, Lovejoy G Co., Inc. 153 
Whistler & Sons, Inc., S. B. 226 
Willey’s Carbide Tool Co. 200 
WLS Stamping Co. 234 
Woodworth, N. A 213 
eh, en 8 
Yost Mfg. Co. 229 








261 


Flerolap. s INSTANTLY AND ACCURATELY 


ADJUSTABLE FOR FAST LAPPING AND POLISHING 


The Flexolap barrel is made 
with a series of longitudinal 
slots milled “off-center” to per- 
mit sensitively flexible expan- 
sion up to 15% — or more — 
under pressure of the adjusting 
pin. This construction enables 
Flexolap to save valuable time 
and to lap rounder, straighter 
holes. For accurate precision 
take-up, as desired, to maintain 
size and compensate for wear 
on barrel . . . simply turn ad- 
justment screw. 























Illustrated at left is Flexolap Set No. 1. Includes 6 complete laps, one of 
each size (3/16”, 1/4”, 5/16”, 3/8”, 7/16” and 1/2”), and one additional brass 
barrel of each size, all held on a sturdy, serviceable stand. Price com- 
plete 


Also available in sizes 7/32”, 9/32”, 11/32”, 13/32”, 15/32”, 9/16”, 5/8”, 
11/16” and 3/4”. For lapping holes smaller than 3/16”, use the Midget 
Lap. Seventeen sizes: .032, .036, .040, .046, .054, -062, .070, .079, .090, .104, 
120, .135, .155, .170, .187, .218, and .250. Trial assortment (17 ee $2.10 


Write today for Catalog 


FEDERAL TOOL CORP. 3600 Pratt Bivd., Chicago 45, U.S.A. 
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Accurate! 
Easy! 


This compact machine tests spotwelds, 
strip, wire, anything within its 20,000 
lb. capacity. Hydraulically powered, 

it has an easily controlled ram, self- 
acting specimen grips that are open 
sided for easy specimen insertion. 
This tester, Model ST-1, is ad- 
justable to take specimens 5” to 

9” in length. Various load 
gauges, grips, and other modifi- 
cations are available. 


Write for more information - 
give us your requirements. 





DETROIT TESTING MACHINE COMPANY 









9386 Grinnell Ave., Detroit 13, Mich. 
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SUBJECT INDEX 


Abrasive machining ; 
Belt grinding of motor rotors, Jan. p. 151 
(1/2 p) 
New techniques in machining methods, Jan 
p. 63 (6 pp) 
Apprenticeship 
Program building, Jan. p. || 
Automatic handling 
Demand-feed distribution system, Jan. p. 77 
(1/2 p) 
Shuttle Transfer Conveyor, Jan. p. 108 (1/4 
p) 
Broaching machine, automated, Jan. p. 154 
(1/2 p) 


(3 pp) 


Coated abrasive machining methods, Jan. p. 63 
(6 pp) 
Controls 
Electro-hydraulic servo system, Jan. p. 104 
(1/2 p) 
Press ‘‘non-repeating’’ system, Jan. p. 108 
( p 
Coolants for abrasive machining, Jan. p. 67 
/ 
Countersink, self-aligning, Jan. p. 94 (1/3 p 
Deburring of copper tubing, Jan. p. 78 (1 p) 
Drilling machine, deep-hole, Jan. p. 51 (1/4p 
Drilling Variable workpieces, Jan. p. 69 (3 pp) 
Economics, industrial 
Editor's look at '57. Jan. p. 61 


(1 p) 





CUMULATIVE EDITORIAL INDEX 
FOR 1957 ISSUES 





Magazine 


The number of subjects on which T&P’s editors pre- 
sent material in just a few issues adds up very rapid- 
ly. Most articles are of lasting interest and have 
future reference value in solving tooling and pro- 
duction problems. 


This cumulative index will build up progressively 


during each calendar year. 


Each issue will carry a 


cumulative index of material contained in all pre- 


vious issues of the same year, with each January 
issue carrying the complete index of the twelve 
issues of the previous year. 


We suggest you see to it that your copies of T&P 
are retained for future reference so you can get the 
full benefit of this new, unique and useful index. 
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Machine tool outlook for ‘57, Jan. p. 72 
( 2 ) 


Machine tool sales to hit billion dollars, Jan. 
p. 156 (1/2 p) 

Tool and die forecast for ‘57, Jan. p. 156 
(3/5 p) 

Grinding and finishing 

Abrasive machining methods, Jan. p. 63 
(6 pp) 

Belt grinding of motor rotors, Jan. p. 151 
(1/2 p) 


=P 
Cylindrical machine for large, light work, 
Jan. p. 147 (1/3 p) 
Heat treating 
Rapid quenching with 
Jan. p. 78 (3 1/2 pp) 
Inventory management principles, Jan. p. 83 
(4 pp: 12 pp in Nov. and Dec. ‘56 issues) 
Jig and fixture design 
Drill jig centers variable workpieces, Jan. p. 
69 (3 pp) 
Machine tool industry 
Machine tool sales to hit billion, Jan. p. 156 
‘ ] , ) 


reduced distortion, 


<P 
Outlook for ‘57 by industry leaders, Jan. p. 
72 (5 2/3 pp) 
Personnel management 
Selection testing, Jan. p. 46 (2/3 p) 
Press ‘“‘non-repeating’’ safety system, Jan. p. 


108 (1/3 p) 
Quenching with reduced distortion, Jan. p. 78 
(3 1/2 pp) 


The Publisher 


TOOLING & PRODUCTION 





Safety, holding employee interest i 
Y40 (1 194 pp) ~ 

Scrap disposal, automatic, Jan. p. 149 (1/2 p) 

Tubing, deburring of copper, Jan. p. 78 (] , 

—— machine, automatic arc, Jan. p RD 
( 2 p) : 


AUTHOR INDEX 


Dyer, Hugh N.—New Techniques 
Abrasive Machining Methods, ion oe 


(6 pp) 
Fair, Ernest W.—Holding Employee Inter 
est 
the Safety Program, Jan. p. 140 (1/4 
Pp? 


Halliday, W. M.—Drill Jig Automaticait ¥ 
ters Workpieces of Different Sime o- 
p. 69 (3 pp) a 
Lutz, Robert F.—Rapid Quenchin th Re. 
duced Distortion, Jan. p. 79 fe We B 
Reinfeld, Nyles V.—Principles of Inventory 
Maragement, Part II1 — Miscellaneous 
Inventory Problems, Jan. p. 83 (4 pp) 
Marsilius, Philip R.—Apprenticeship: Wh 
Who and How, Jan. p. 11 (3 a " 
Taylor, Erwin K.—Packages and Panaceas, J) 
p. 46 (2/3 p) nis 











wii 
os b aT Te | 


WRITE FOR DESCRIPTIVE CIRCULAR 





BENDER-CUTTER 


CUTS, BENDS, PUNCHES 


Available in hand ofr air operated 
models, the MULTIFORM is shipped 
complete with full assortment of dies 
and mandrels to form and cut round or 
flat stock up to '/e"xl'/." as illustrated. 
Punching and round end blanking dies 
available. Other models up to '/4"'x4" 
air operated. 


ALSO AIR OPERATED MODELS 





J. A. RICHARDS CO. 





KALAMAZOO, MICH. 
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MELCO center Point 


Made in both oil 





and heavy journals; ta 
tion where extreme 
frictional heat 


pres 
= ' thus 
ing or drawing oils 


ind grease form... 
and milling machine centers; orinding machine centers; steady rests 
ng, broaching and extruding; any applica- 
sure or frictional heat prevails. 
an excellent additive for cutting, broach- 


LUBRICANT 


SOLD IN TUBES. QUARTS, GALLONS, DRUMS 


designed for use on lathe 


Reduces 


1 
SEND TODAY FOR FREE SAMPLES 

4470 OAKENWALD AVE., CHICAGO, . 
Cc. B. TEETER Phone DRexel 3-Ss70° aches 
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HARDNESS 
TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 
e 


THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 
90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 
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Turn To Page 180 
For Complete Information 
About “Die Designing 
And Estimating”. 
For Information Regarding 
Metlfax Magazine Circle 
Number 2576 On The 
Inform-A-Gram Card 
Which Faces Page 220. 
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Grind Chisel Point 
on 2-Flute twist drills 
Stock M-I0 H.S.S. 
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=: | A GRINDING PROGRESS REPORT 


"| Bay State Engineer Finds Way to 
—a Triple Production on Chisel Point Grinder 




















E The special ‘‘chisel point” on a twist The “sandwich” wheel illustrated Bob Belmont demonstrated capable 
$$ | : drill makes it stare faster in hard ma- below, with two layers of different engineering in action. He tripled pro- 
G © terials, Grinding it in one cut and at abrasives, was his answer. The hard duction, reduced rejects, eliminated 
with production rates presents a difficult (P grade), fine (220 grit) layer overtime, and lowered grinding costs. 
ns wheel selection problem, as shown. grinds the fine lip. The coarser (150 To get such effective engineering 

k grit), softer (N grade) side does the aid, contact any distributor or office of 
4 FE heavy cutting. the Bay State Abrasive Products Com- 
Inc. pany, Westboro, Massachusetts. 
>k : 

¢ Branch Offices are located in Bris- 
—_ tol, Conn.; Chicago, IIl.; Cleveland, 
26 

















Ohio; Detroit, Mich.; Pittsburgh, Pa. ; 


—— For one manufacturer, neither ; —_ ; ae — 
with distributors in all principal cities. 
© wheels soft enough for the heavy cut 
™ | nor those hard enough for the fine In Canada: Bay State Abrasive 
cutting of the lip could meet the pro- Products Co.: (Canada) Ltd., Brant- 
, * ° 
‘ duction and quality standards. Expen- ford, Ont. 
- Five overtime shifts were being worked 
in 
» when Bay State was called in. 
cle 4 
P . ‘ 
P Bay State District Manager Bob Bel- 
| » Mont saw, in this one Operation, two 
0. § grinding tasks so different that one set 
| Of wheel “specs” could not possibly 
—_ 









do them both. 
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